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THE ATLANTA EXHIBITION. 

The progress of the Cotton States Exhibition at 
Atlanta has thus far been extremely gratifying to its 
projectors, and proniif^es to be as highly successful as 
was expected in promoting the industrial and com- 
mercial growth of the new South. It would not be 
fair to compare this exhibition with that so recently 
held at Chicago, as is sometimes done, but, were it not 
that the late World's Fair is so much in every one's 
mind, the extent and variety of the display now being 
made at Atlanta, the beauty of the grounds and build- 
ings, and the completeness of the show as distinctively 
representative of the growth of the Southern States in 
recent years, would excite the highest commendation 
everywhere. 

Our illustration gives a view of the grounds and 
some of the principal structures as seen from the Art 
building. On the extreme left is shown a small por- 
tion of the Manufactures and Liberal Arts building, 
the Woman\s building occupies the center of the pic- 
ture, and at the right near the Ferris wheel is the 
California building. The later structure was erected 
by private subscription, and the State Board of Trade 
is making a fine exhibit, using the material collected 
at an expense of $100,000 for the World's Fair. The 
Woman's building was designed by a woman, as was 
the case at Chicago, and is classic in design, forming 
one of the most pleasing features of the Fair. It has 
an excellent display of the work of women, including 
a library of books written by women, their musical 
compositions and magazines, and patents and inven- 
tions due to females. The artistic work of women, 
paintings, etchings, architectural designs, etc., are 



well represented, and the educational exhibits are very 
complete, including technical instruction as connected 
with the industrial arts, as well as school and kinder- 
garten work. The picturesque features of the land- 
scape at the site of the exhibition were naturally of 
great beauty, but nearly a million dollars was ex- 
pended in heightening their attractiveness, with the 
result of making the exhibition grounds surpassingly 
beautiful. Artificial lakes of considerable size form 
important features of the plan, and electric launches 
I and gondolas on these lakes form pleasant means of 
transit from one section of the grounds to another. 

October 23 was President's day at the Fair, and 
brought a large attendance to the grounds. The 
Vice-President and most of the members of the Cabi- 
net attended the President on his visit, and an im- 
portant feature of the day was a military parade in 
which participated United States regulars from Fort 
McPherson and volunteers from Connecticut, Virginia, 
North Carolina and Georgia. In reply to an address 
of welcome from President Collier, the President made 
a brief speech congratulating the organizers and 
managers of the Exhibition on the splendid success 
they had achieved. 

The principal buildings on the Exhibition grounds 
are ; Manufactures and Liberal Arts, 206 feet wide, 
356 feet long, and 90 feet high, with side and end gal- 
leries, including second and third stories in towers ; 
Machinery, 118 feet wide, 500 feet long and 60 feet 
high ; Minerals and Forestry, 110 feet wide, 350 feet 
long and 50 feet high to center of dome ; Agriculture, 
150 feet wide, 304 feet long, and 110 high to center of 
dome ; Electricity, 85 feet wide, 262 feet long, and 109 



feet to center of dome ; Transportation, 150 feet wide, 
450 feet long, and 68 feet high, with two end galleries 
48 by 117 feet ; Negro building, 112 feet wide 276 feet 
long, and 70 feet high ; Administration building, com- 
bining main entrance, fronthig 240 feet on Piedmont 
Avenue, 50 feet wide at center, and three stories high ; 
Auditorium, including police department and express 
offices, 200 feet long, 135 feet deep, and four stories 
high, with mezzanine stories ; Fire building, 205 feet 
long, 50 feet wide, and two stories high ; Woman's 
building, 150 feet long, 128 feet deep, and 90 feet to top 
of statue on central dome ; Fine Arts, 100 feet wide, 
245 feet long, and 50 feet high. 



Trial Trip of the St. Paul. 

The preliminary trial of the International Naviga- 
tion Company's new steamer St. Paul was, all things 
considered, very satisfactory. During a forty-four 
mile run from Cape Ann to Cape Porpoise ^he aver- 
aged 19}^ knots an hour. The boilers, owing to their 
being fresh from the shops and more or less foul with 
dirt and grease, gave trouble by *' priming ; " and this 
materially reduced the speed. At times she made as 
high as 21 knots. When the boilers have been thor- 
oughly cleaned, it is expected she will show a much 
higher mean speed on the official trial. 

■». 4 . # » »i 

The following is the daily ration of the animals at 
the Jardin des Plantes in Paris : Ten pounds of flesh 
for each lion, tiger, and bear, seven pounds for the 
hyena, one pound for the wild cat, two pounds for 
the eagle, all of which flesh must be fresh and without 
bone. 
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THE ISLES OF SHOALS. 

Attention is called to an interesting article by 
Dr. Horace C. Hovey, in this week's Supplement, 
announcing recent discoveries concerning the Isles of 
Shoals. This picturesque group is nine miles from 
Portsmouth, and includes nine small islands, five of 
which belong to Maine and four to New Hampshire. 
Although discovered in 1614 by Captain John Smith, 
and visited by thousands of tourists, their geology has 
been neglected. After briefly giving a few historical 
facts, Dr. Hovey tells what he found during his ex- 
plorations among the rumpled and twisted rocks of 
this group. There are proofs that Star, Haley, Cedar 
and Malaga islands are undergoing a process of eleva- 
tion, having risen six feet within fifty years. Potholes 
that once were at tide level and used by the fishermen 
as basins for cleaning fish are now a hundred feet back 
from the sea, and six feet above the ordinary tides. 
The channel between these islands was formerly six 
feet deeper than it now is. The petrography of the 
islands has only been partly worked out; but the 
signs of igneous action are impressive. Dikes of 
diorite and gneiss and seams of quartz and feldspar run 
in every direction. The trap rock yields more readily 
to the action of the sea than do the granitic rocks, and 
on being worn away leaves channels through which 
the waves rush with violence. In some cases the work 
is not yet complete, and the huge basaltic blocks lie 
like gigantic stairs, thus justifying the etymology of 
trap from '• trappa," meaning steps. 

A remarkable column on Appledore Island is de 
scribed that is eleven feet in diameter, and that must 
once have been as much as twenty-five feet high, but 
now has been singularly sliced off by the waves. In 
shape it is sharply hexagonaL The rock is light col- 
ored granite crushed and baked, and protrudes from a 
mass of black gneiss, beyond which are walls of white 
granite. It is an altogether unique occurrence. 

The violence of the waves that beat about these 
islands would seem incredible, were not so many proofs 
at hand. Some of them are given. The Laightons, 
who own most of the islands, built a wall to pro 
tect their Appledore hotel. The wall was six feet 
high and six feet thick. But a single winter storm 
broke it down and scattered the stones in every di- 
rection. Last winter a storm carried great bowlders 
completely across the islands. A bowlder weighing 
many tons was tossed by the waves and lodged on 
the cliff of White Island fifty feet above the sea level. 
The lightning has also done its share in the work of 
demolition. Glacial action has been powerful. These 
causes combined, glacial, aqueous, igneous and electri- 
cal, have rent these islands apart, severed them from 
the mainland, and comminuted their rocks into the 
masses of sand now piled up as dunes about the 
mouth of the Merrimac. 
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pleted, would make the circuit of the globe a matter 
of not more than one month's traveling. Allowing five 
days from New York to the coast, six days to Bering 
Straits, fourteen days from Bering Straits to London, 
and six days from London to New York, it would only 
consume thirty-one days of twenty-four hours to per- 
form the feat which, only a few years ago, in a daring 
flight of his imagination, M. Jules Verne suggested 
might be done in eighty days. 

Thus it is that in the arts and sciences the marvels 
of yesterday become the commonplaces of to-day I 



THE GREAT AVALANCHE OF THE ALTELS GLACIER. 

When we speak of the magnitude of the pent-up 
forces of Nature, the mind can only have a vague 
sense of the meaning of the words. Occasionally, as 
in the awful cataclysm that happened some years ago 
among the islands of the Indian Ocean, or as in the 
case of this recent fall in the Alps of a whole glacier 
through some thousands of feet into the valley below, 
we get a concrete example of what ruin these forces of 
Nature can work, when once they lose their equili- 
brium and are violently set in motion. 

We publish in this week's issue of the Supplement 
a very interesting contribution to the London Engi- 
neering, from the pen of Mr. C S. Du Riche Preller, 
describing in detail the fall of the Altels glacier. He 
analyzes the momentum set up by this immense body 
of ice as it swept down through a vertical height of 
nearly a mile upon the doomed valley of the Spital- 
matte below. An approximate idea of the magnitude 
of the forces at work may be formed by considering 
that this mass of ice, whose bulk was equal tooneand 
a half times that of the great pyramid of Egypt, 
swept down a mountain side through a vertical height 
equal to ten times the height of the pyramid, and in 
so doing acquired a momentum that carried it up 
some 1,200 feet to the crest of the opposite mountain, 
before it finally fell back to a state of rest in the 
valley below. 



THE RAILROAD ACROSS SIBERIA. 

The Russian government is displaying an activity 
in prosecuting this great enterprise which makes it 
certain, not only that it will be completed, but that 
it will be completed before the date originally ar- 
ranged. 

Before the close of this year the road will be opened 
as far as the River Obi. It will then be possible in the 
Old World to take a continuous journey from the 
Atlantic eastward of over 4,000 miles. It is probable, 
judging from the present rate of progress, that, by 
the opening of the twentieth century, a continuous 
belt of steel will stretch from Paris to the Pacific. 

It has already been suggested — and, as the Sibe- 
rian road approaches the Pacific Ocean, the matter 
will receive increasing attention — that it would be 
possible to extend our American system of roads 
northeasterly to Alaska, to a terminus at Bering 
Strait on the Pacific. 

With a powerful and efiBcient system of train fer- 
riage across the strait —a distance of say fifty miles — 
the United States system of railroads would be placed 
in touch, not merely with that of Siberia itself, but 
with the whole Asiatic and European system. 

Regarding Siberia, it is certain that that country has 
vast mining and agricultural possibihties, which only 
need transportation facihties to develop them. In the 
manufacture of implements and plant for agriculture 
and mining, the United States are particularly suc- 
cessful. Such a railroad to Alaska, while developing 
our own territory, w^ould undoubtedly foster a large 
trade with Asia. China, to the south, must ultimately 
establish a railroad system ; and, when she does, it 
will merely be a matter of time before she touches the 
Siberian road to the north and the Indian roads to the 
south. With an Alaskan road built, every such exten- 
sion in Asia will lay a new country open to our trade. 
Freight could then be shipped from New York or New 
Orleans to Canton, Irkutsk, St. Petersburg, or Paris 
without breaking bulk. 

A railroad to and through Alaska would present en- 
gineering difQculties, it is true; but probably no greater 
than the eleven thousand foot pass on the Rio Grande 
Railroad, or the famous pass through the Andes of 
South America. 

It is interesting to note that such a scheme, if com- 



LONG-DISTANCE TRANSMISSION OF WATER POWER. 

The history of human progress in the mechanical 
arts is the history of a great struggle between the forces 
of Nature, active or dormant, on the one hand, and 
the intelligence of man on the other. No sooner does 
the mind perceive the magnitude and utility of these 
forces than it begins to seek out a way to control them . 
Every new invention marks a further mastery of mat- 
ter by mind, a more complete subjection of Nature's 
forces to man's service. Among the many natural 
storehouses of power that have been drawn upon, per- 
haps the most available and earliest used was that 
contained in the rivers and waterfalls. Here was a 
seemingly boundless supply ; and men were quick to 
avail themselves of it. A glance at the map shows 
that very often the location of a city has been de- 
termined by the presence of available water power. A 
notable instance of this is the city of Mii^ineapolis, with 
its world-renowned water-driven flour mills. 

But though it is true that, where circumstances per- 
mitted it, cities have been built up around a natural 
source of power supply, it frequently, and more often 
than not, happens that the particular spot where the 
fall of water is located, or wherethe topography of the 
country favors the impounding of the waters, is ill 
adapted for the building of a city and the location of 
factories. In such cases the forces of Nature have been 
left to run to waste; not because their value was not 
appreciated, but simply because men knew of no means 
by which they could utilize them from a distance. 

Electricity, the annihilator of space, has solved the 
problem of transmission ; and the water turbine has 
solved the question of conversion of the stored-up en- 
ergy of all our streams and rivers. The matter has 
passed the experimental stage ; and there are cities in 
the United States to-day where the people are trans- 
ported, lighted, and their factories driven by water 
power that is located at a distance of many miles, per- 
haps amid hills or mountains difficult of access. 

It is difficult adequately to estimate the benefit that 
will accrue to this country from the utilization in this 
way of its vast natural supplies of water power. 

Not to mention Niagara, whose possibilities are 
shown in the successful plant now in operation, it is 
asserted by experts that Great Falls, Montana, has 
268,000 horse power within reach. The Snake River, in 
Idaho, has three great falls, the American Falls of 50 
feet, the Twin Palls of 90 feet, and the celebrated Sho- 
shone Falls of 310 feet. The Grand River in Colorado 
has been estimated as affording 200.000 horse power. 
The Colorado River, formed by the junction of the 
Grand and Green Rivers, flows in great volume and 
very swiftly for hundreds of miles. By impounding 
the waters of such rivers as these a power supply could 
be obtained that would cover all the possible needs of 
those countries through which they flow. 

The States that lie to the west of the Rocky 
Mountains, and furthest from the sources of coal sup- 
ply, have been, as was to be expected, the first to avail 
themselves of the electrical transmission of water 
power. 

Among the eariiest instances of this transmission is 
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the Pomona and San Bernardino supply, which has 
been in successful operation for a few years. This en- 
joys the distinction of being *the first long^-distance 
transmission system operated in the United States." 

In the adjoining State of Oregon a very fine and 
successful plant has been in operation for some time at 
the Falls of the Willamette at.Oregon City. The head 
of 40 feet gives a minimum capacity of 50,000 horse 
power; and the Portland General Electric Company 
have now in operation a hydraulic and electric installa- 
tion of which one-fourth is in operation, which is to 
have a full capacity, when completed, of 12,800 horse 
power. The station building, as planned, will have a 
length parallel to the river of 364 feet. The hydraulic 
plant consists of Victor turbine wheels, arranged in 
pairs; each pair consisting of a 42 inch and a 60 inch 
wheel, running respectively at 200 and 100 revolutions 
per minute. The larger wheel is to be used during ex- 
treme high water as an auxiliary. The power plant 
will consist of twenty three-phase generators and two 
direct current generators, acting as exciters. The 
generators are set upon the floor of the station, the 
armatures revolving in a horizontal plane. They are 
over seven feet in diameter and two feet high. The 
armatures deliver current directly to the line, at a 
working potential of 6,000 volts effective pressure, 
without the intermediation of step-up transformers. 

With a view to obtaining the best results the com- 
pany selected the three-phase system of electric power 
transmission. The current when it reaches Portland, 
14 3-10 miles distant, is transformed down to a potential 
of 400 volts. 

In addition to lighting the city, which contains be- 
tween 70,000 and 80,000 inhabitants, and operating the 
various motors, the Oregon City plant works an exten- 
sive system of trolley lines in the city on the west side 
of the river. It is proposed to carry the line across the 
river to East Portland and from there back to Oregon 
City. The whole plant is giving great satisfaction, 
and "its operation so far shows admirably, not only 
the effectiveness of the three-phase transmission sys- 
tem for general service, but also its feasibility." 

The latest plant to be put in successful operation 
was that for the Folsom-Sacramento Power Transmis- 
sion. By impounding the waters of the American 
River, and the construction of a complete plant of tur- 
bines and electric generators, the city of Sacramento 
has been furnished with a power and light supply that 
will meet its needs for many years to come. 

The dam on the American River possesses an inter- 
esting feature in the shape of a long apron or ''shut- 
ter," which pivots in a groove extending along the 
crest. This shutter is raised by hydraulic rams, and 
thereb}^ the head of water in the river can be at any 
time increased. The hydraulic equipment consists of 
four pairs of 30 inch McCormick turbines, of 1,260 horse 
power each. They run under a head of 55 feet at 300 
revolutions per minute; and they are directly coupled 
to the armature- shafts of four 750 kilowatt three-phase 
General Electric generators. This is claimed to be the 
largest three-phase dynamo yet built. The height is 
8 feet 8^4 inches and the base 11 feet by 8 feet 8 inches, 
and each weighs 59,897 pounds. At the electric power 
and light station in the city are three 250 kilowatt mo- 
tors and the various electric railway generators and 
arc lighting dynamos comprising the plant. 

The largest consumer at present is the electric rail 
way company, which operates 24 J^ miles of single and 
17 miles of double track. 

The Southern Pacific Company, whose railroad shops 
are situated in the city, are negotiating for 900 horse 
power, to be utilized in place of their present steam 
power; and there is a proposal to erect a city drainage 
plant that shall be electrically driven. 

The total length of pole line for transmission pur- 
poses is 213^ miles. 



THE HEAVENS IN NOVEMBER. 

Venus, having attained her greatest brilliancy as a 
morning star on the 25th of Oetober, will continue to 
withdraw from the neighborhood of the sun until the 
end of November. Last summer, when she dazzled 
the eyes of her admirers in the western sky, she was 
approaching the earth. Henceforth she will recede 
from it. She passed nearly between the sun and the 
earth on the 19th of September. At this time, when 
the two globes were at their nearest approach to one 
another and when Venus was hidden from the eyes of 
terrestrial star gazers by the blaze of sunlight sur- 
rounding her, the astronomers of that planet had an 
opportunity to witness the phenomenon of a solar 
eclipse on the earth. Our globe must then have ap- 
peared to them as a much more brilliant planet than 
Venus ever is for us, and even the moon would be 
clearly visible to them. Watching with telescopes, 
they might have seen the moon swinging into line be- 
tween the sun and earth, and then her round black 
shadow creeping across the Antarctic snows and the 
Southern Pacific O^^ean. 

But some one may say, ''What's the use of talking 
about inhabitants of Venus ? Perhaps there are 
Done." 

Just so ; but then we, ourselves, become, in a cer- 



tain sense, inhabitants of Venus when science enables 
us to place ourselves in imagination upon that planet 
and to see with the eye of the mind the things that 
would there be visible. Man does not live by bread 
alone ; neither, if he opens the wings of his intelli- 
gence, does he dwell only on the earth. 

In regard to the habitability of Venus, I may remark 
that since I wrote in August last I have talked with 
the Italian astronomer Schiaparelli at Milan, and he 
has assured me that his latest observations of Venus 
absolutely confirm him in the opinion that the rota- 
tion of that planet is exceedingly slow, and probably 
exactly coincident in time with the period of its revolu- 
tion around the sun. Venus, then (if Schiaparelli is 
right), has perpetual day on one side and unending 
night on the other. The Dearing of such a condition 
of things on the question of habitability is too evident 
to need pointing out, but I have not room to discuss 
it here. In the meantime Venus as a morning star is 
worth getting up early to see, even though her splen- 
dor is fading. 

Nearly at the same time when Venus reached her 
greatest splendor in October, little Mercury was 
swiftly passing between the sun and the earth, as if 
in chase of his greater sister. At the beginning of 
November a sharp eye might detect him emerging 
from the rays of the morning sun. The leash of gravi- 
tation by which his solar master restrains him is not 
long enough to permit him to overtake Venus, but 
on the morning of the 10th he will be at his greatest 
elongation from the sun, straining, as it were, to 
break his bonds, and then will be a good time for 
early risers to catch a glimpse of him. 

Mars, Saturn and Uranus are all assembled near the 
sun in the morning sky in the constellation Libra. 
Mars and Saturn will be iu conjunction on the 16th, 
an evil aspect, according to the astrologers, since both 
of these planets are *'malefics," and very desperate 
malefics, too. Let us not, however, be alarmed. The 
temper of Mars has improved since he has been the 
object of so much fiattering attention on the part of 
the inhabitants of the earth, while Saturn must 
surely be too busy keeping his rings of clashing me- 
teors in order to trouble himself about such small 
affairs as ours. 

On the 18th there will be a close conjunction of 
Mars and the star Alpha Librae ; on the 20th a con- 
junction of Mercury and Saturn ; on the 23d a con- 
junction of Mercury and Mars, and on the 25th a con- 
junction of Mercury and Uranus. These conjunctions 
are certain to play a conspicuous part in the horo- 
scopes of the astrologers, who, some readers may be 
surprised to learn, did not disappear with the dark 
ages, but flourish in large numbers to-day, and find 
thousands of credulous dupes. 

Jupiter, near the borders of Cancer and Leo, rises 
between two and three hours before midnight, during 
November, and is a brilliant object in the small hourd 
of the morning. His belts of varying shapes and hues 
are not less beautiful than they were last spring, while 
the phenomena of his circling satellites are never with- 
out interest to the possessor of a telescope. 

The month opens with a full moon, the phase oc- 
curring on the evening of the 2d in Aries. The moon 
reaches last quarter in Leo on the evening of the 9th, 
and becomes new moon in Libra on the 16th about 
midday, first quarter following in Aquarius early on 
the morning of the 24th. 

The lunar planetary conjunctions occur as follows : 
With Neptune on the 5th, with Jupiter on the 9th, 
with Venus on the 13th, with Mercury on the 15th, 
with Mars on the 15th, with Saturn on the 15th, and 
with Uranus on the 16th. The moon is nearest the 
earth on the 13th and farthest from it on the 25th. 

Among the double stars that are well placed this 
month are y Arietis, the first discovered double, mag- 
nitudes 4 and 43^, distance 8" ; s Arietis, magnitudes 
4:}4 and 6, distance 1".5; f/ Cassiopeise, magnitudes 4 
and 7J^, distance 5", colors yellow and purple ; t Cassio- 
peise, triple, magnitudes 4, 7 and 8, distances 1".5 and 
9"; and y Andromedse, also triple, although ordinary 
telescopes cannot at present show the third star. The 
two principal stars are of magnitudes 3 and 6, distance 
10". Their contrast of color, gold and blue, is very de- 
cided and beautiful. Garrett P. Serviss. 



The New York Fruit Market. 

The first Almeria grapes of the season have arrived, 
and 1,542 barrels have been sold at the wholesale 
auction recently. The prices ranged from $3 to 
$6.50 a barrel, the average for the entire sale being 
$4.65. This sale is ten days earlier than the first offer- 
ing of last year. The fruit was not of the best quality, 
though the prices were high. It is estimated that 
90,000 barrels will constitute the total shipments to the 
United States this year, against 125,000 barrels last 
season. The only oranges now to be had, excepting a 
few from Sicily, are those from Jamaica, and the fruit 
is of fair quality, considering its earliness. Several 
car load of Albemarle pippins from Virginia have 
already been shipped from this port to England. 

Other American apples now in European markets 
are Baldwins, Greenings, Kings, Northern Spies and 



Ben Davis, the highest grades selling there for $3 to 
$6 a barrel. Although 17,845 barrels of cranberries 
have thus far reached this city, besides 3,082 crates, 
twice as many as were received up to the same time 
last year, the demand for this fruit has been active 
enough to force high prices. The excessive heat dur- 
ing September is said to have injured the Cape Cod 
crop, and frosts have more recentlj^ damaged the New 
Jersey cranberry bogs, so that it is estimated that the 
total yield will not more than equal the short crop of 
last season. Extra large varieties from Cape Cod 
command $8 a barrel. 

The season for California fruits is drawing to a close. 
The last plums, prunes and peaches have been received. 
Pears are scarce, and will continue to be so during the 
winter, since much of this fruit has been forwarded to 
England. One hundred carloads of California fruits 
have crossed the ocean during the summer and autumn, 
and Clairgeau, Duchesse, Easter Benrre, Cornice and 
Glout Morceau pears now command $3.50 to $5 a box 
at wholesale in Great Britain; prices for thesame sorts 
here range from $1.85 to $3.20 a box. Grapes consti- 
tuted the bulk of thirty-seven car loads of Western 
fruits sold in this city recently. Chestnuts, which 
early in the week sold for $7.50 to $8 a barrel, fell to 
$4 by Saturday, and hickory nuts were plentiful at 
seventy-five cents and $1 a barrel.— Garden and 
Forest. 

— ..- # < # > » 

Cycle Notes, 

Bicycles are taxed in Belgium, but the proceeds of 
the bicycle tax are used for the improvement of the 
streets and highways. 

A number of wheelmen with guns strapped across 
their backs may be seen speeding over the roads al- 
most daily in the neighborhood of Manchester, N. H. 
They use the bicycle to reach the outlying woods in 
quest of game. 

In Montreal, Canada, the law provides that every 
bicycle must be equipped with a brake. 

A Chicago inventor has deviseda three compartment 
pneumatic bicycle tire w4iich, while not unpiinctur- 
able, still reduces the liability of injury to a mini- 
mum, because if the rubber in one of the compart- 
ments is punctured, the other two are still sufficient 
to carry the rider and keep the tire in cylindrical form. 
The partitions are arranged spirally. The tire is in- 
flated through three separate tubes, each chamber re- 
quiring separate pumping. 

In many bicycles it is a difficult matter to flush the 
bearings of the crank shaft with kerosene, owing to 
the absence of or smallness of the oil hole ; they can, 
however, be admirably flushed in most bicycles by re- 
moving the saddle post and pouring kerosene down 
the frame. The crank shaft should of course be rapid- 
ly rotated and the bicycle inclined from side to side. 

Women bicyclists of Belding, Or., wear bloomers 
and a short skirt while riding through the streets of 
the town, but as soon as they strike the city line they 
doff' the skirt, strap it to the handle bar, and ride un- 
encumbered through the country districts. When 
they reach the citj^' line on their return, they don the 
skirt again. 

The street railroad companies of Kansas City have 
decided to allow bicycles to be carried on their cars 
when the w^heelmen have their tires punctured or 
their wheels otherwise injured so that they would be 
obliged to walk. 

For a long time the Kings County Elevated Rail- 
road, of Brooklyn, has been carrying bicycles, and 
the road is well patronized by wheelmen, so that 
sometimes on Sundays special trains are provided 
for their accommodation. The charge for bicycles is 10 
cents. 

Many of the Western cities have passed absurd or- 
dinances curtailing the privileges of wheelmen. For 
instance, one Wisconsin city has passed an ordinance 
which prohibits riders from leaning their machines 
against hitching posts. 

The first annual convention of the United States 
Military Wheelmen was held at the Broadway Central 
Hotel New York City, October 15. The object of hold- 
ing the convention was to invite all the officers and 
soldiers and ex-officers and soldiers of the regular or 
volunteer armies of the United States or of the Na- 
tional Guards of the various States who are wheel- 
men to meet together and express their views in regard 
to the utility of the bicycle for military maneuvers. 

The spread of the bicycle fever has had a marked 
effect on the rubber trade. A well known rubber 
dealer states that in the past eighteen months $5,000,000 
worth of crude rubber has been purchased by tire 
makers. 

An Oregon paper cites an instance of what it con- 
siders the crowning act in the degradation of the 
horse. A man in Dalles owns a horse and also a bi- 
cycle, and the bicycle is the latest love. For it he has 
neglected the horse until the latter has grown fat and 
lazy for want of exercise. His stableman said the 
horse really must have exercise, so the owner ties it by 
a long halter to the handle of his bicycle and trun- 
dles along three or four miles a day, leading the horse 
ignominiously behind him. 
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A MACHINE FOR SAWING MOULDING STRIPS. 
With the machine shown in the illustration a piece 
or bar of lumber maybe cut into two strips at one 
operation, preventing any waste of material, one of 
the strips having a cove and the other being quarter 
round. A patent has been granted for the improve- 
ment to W. V. Long, of Leesville, Ohio. Upon a fixed 
spindle having a lengthwise recess is a revoluble cylin- 
der with saw teeth at its front edge, the cylinder rotat- 
ing freely on the spindle and its rear end abutting 
against a shoulder on the spindle. The cylinder is 
rotated by three rollers engaging its peripheral surface, 
the rollers being made of rubber or similar material 




LONG'S MACHINE FOR SAWING MOULDINGS. 



and journaled in adjustable bearings, and being con- 
nected with each other by a belt, the shaft of one of 
the rollers having fast and loose pulleys, and receiv- 
ing power from other machinery. On the standards 
of the frame are guide ways, and when the saw cylin- 
der is rotated and a bar of wood is pushed through the 
guideways along the lengthwise recess of the spindle 
against the saw teeth, one corner passes inside the 
cylinder, the wood being thus cut into two strips. 



AN EIGHTEENTH CENTURY PROJECT FOR A HUGE 
CANNON. 

The engraving that we reproduce is made from a 
very rare print of the last century, and is certainly 
Dutch, as shown by its peculiar aspect and the man- 
ner in which it is engraved. 

The following is the quaint legend that interprets 
the letters and figures engraved upon the print : 

A. He who causes the machine to move. B. The two 
gunners. C. The assistant mechanician who serves to 
control the front wheels in order to keep the cannon 
in balance and to apply the match to it. 1. The fram- 
ing of the entire machine. 2. Large powder magazine 
and piece of artillery. 3. The gun. 4. Priming pan 
that closes and opens of it- 
self. 5. An endless screw that 
serves to direct all. 6. Cart- 
ridge chest. 7. Disk of the 
traces that steer the front 
wheels. 

We publish this engraving 
of a large cannon as a matter 
of curiosity. We have con- 
sulted specialists and men 
posted on history in regard 
to it, but no one has been 
able to i?ive us any inform- 
ation. We may recall the fact 
that much attention was paid 
to cannon in the last century, 
and that in the first part of 
this century lived the cele- 
brated mechanician Robin, a 
great mathematician and 
physicist, who set forth the 
first principles of modern 
artillery. — La Nature. 



end of the engine. In the oflBcial report upon the acci- 
dent Lieut. -Col. Yorke attributed the accident to 
an old fracture which previously existed, and when the 
engine turned over, the left hand leading axle was 
broken short off close to the wheel, which was thought 
to be the effect and not the cause of the accident. The 
axle was of steel and 25)^ years old, having run 578,020 
miles. It had been under more than one engine and 
had been placed under the last one in November, 1887. 
In 1889 the wheels were retired ; in October, 1894, the 
engine was shopped for tire turning and repairs, and 
at this time the axles were examined without the dis- 
covery of any flaws. The method of examination of 

axles by the inspector in 
charge of this work is given 
in the report. It consists 
in carefully cleaning the 
axle and placing it in a 
lathe and, after it has 
been exposed to the vibra- 
tion produced by the tire 
turning, the surface of the 
axle is closely examined 
for flaws with a magnify- 
ing glass. The axle is also 
subjected to a shock by 
hammer or otherwise in 
order to force the oil out 
of any crack which may 
exist. The report shows 
that on February 27, the 
day previous to the acci- 
dent, the customary ex- 
amination of the axle was 
made, but of course could 
not disclose the existence 
of this fracture, which was 
inside of the wheel. The 
report also gives the requirements imposed for the 
acceptance of new axles, which consist of the drop 
test and in some cases of chemical analysis. The in- 
spector, after examining into the methods for the 
testing of new axles and examination of old ones, 
came to the conclusion that there was no means 
of detecting fractures which occurred within the 
boss of the wheel. He considered the mileage of the 
broken axle as being high, but stated that no limit 
of age, either in years or miles, has ever been laid down 
for locomotive axles, though it was usual to subject all 
engines to a special examination after reaching a miile- 
age of 250,000 and after every subsequent 100,000 miles. 
This examination is carried out on the North London 
Railway, which also makes an additional examination 
at every 40,000 to 60,000 miles run. 

The average yearly mileage of this axle was 23,000. 
It was examined in 1887, 1889, 1892, and 1894, or at in- 
tervals of from 46,000 to 69,000 miles. The report says 
that a crystalline appearance of the fracture was found, 
and it was thought that the previous partial fracture 
and the complete fracture of February 28 were due to 
age, combined with a severe frost. The inspector 
speaks well of the tests for new axles, and was disap- 



way companies have not as yet seen their way to act 
upon this suggestion. It is right to mention that it is 
now the custom of all the companies with whom I have 
been in communication, including the North London 
Conipany, to make the wheel seat of every axle slightly 
larger in diameter than the journal and body. In this 
way the strongest part of the axle is that inside the 
wheel, and failure of an axle in the wheel seat is con- 
sequently nowadays extremely rare. This modern 
form of design was not adopted in the axle which led 
up to the disaster under consideration, and the dia- 
meter of the wheel seat was the same as that of the 
journal and the body." 



AN IMPROVED CASK STORING RACK. 
A rack with which is connected a traveling hoisting 
apparatus, to facilitate the storage of casks and other 
articles, is shown in the accompanying illustration, and 




Breakiiij^ of 
Inside ilie 



an Axle 
IVlieel. 



In February of this year a 
North London train on the 
Grreat Northern main line met 
with an accident at Wood 
Green station which was 
caused by the leading axle of 
the engine breaking off in- 
side of the wheel fit of the 

right hand wheel. The train did not leave the rails 
immediately, but upon striking the corner of one 
of the platforms it was turned over upon its left side, 
killing the engineer and fireman. The engine was 
running backward with the coal bunker ahead. It 
was an eight-wheel tank passenger type, with a bogie 
under the front end, which in thiscase was the trailing 




EIGHTEENTH CENTURY PROJECT FOR A LARGE CANNON. 

(Reproduction of a Dutch Engraving on a Scale of One-quarter.) 



PUFFER'S CASK STORING RACK. 

forms the subject of a patent issued to William D. 
Puffer, North Adams, Mass. The framework of the 
rack forms a series of cells, in each of which are tracks 
adapted to receive wheeled trucks, a spring arm on the 
truck having a hook or keeper engaging one of the up- 
rights to lock the truck in proper position in a cell. 
Along the front of the rack, near the bottom, a rail is 
secured upon brackets, and upon the top of the rack, 
near its front edge, are two parallel rails between which 
travel grooved wheels journaled in a horizontal frame, 
a cage attached to this frame, having also grooved 
wheels traveling upon the rail near the bottom of the 
rack, whereby the cage is supported to travel along the 
front face of the rack. The cage is of a width and 
height corresponding to a vertical tier of cells in the 
rack, and in each compartment of the cage are tracks 
adapted to register with the tracks in the rack cells, 
spring arms locking the cage in front of any one of the 
vertical tiers. 
A lifting mechanism, actuated by a hand chain 
passed over a sprocket wheel, 
forms a part of the cage, and 
when a cask or article to be 
elevated is rolled under the 
cage, the grapples or clamps 
are lowered and made fast to 
it, when the article is raised 
to the desired cell by means 
of the hand chain. A worm 
meshing with a worm wheel 
on the shaft of the lifting 
drum prevents a reverse move- 
ment of the chain, and a car 
or truck is then moved from 
a cell in the rack, when the 
article is lowered upon it, 
and the truck with its load 
is moved back into the rack 
in which the article is to be 
stored. This storage system 
is adapted for all shapes of 
merchandise, the cars being 
built flat for boxes, and 
casks or boxes may be readily 
raised from a cellar through 
a trap door by the lifting 
mechanism, the cage being 
conveniently moved to the 
front of any tier of cells in the 
rack for the storing or remov- 
ing of merchandise. 



pointed to fail in discovering a method to disclose such 
fractures as this one. In conclusion the report says : 
*' It has sometimes been suggested that it is desirable 
to fix a limit of age, either in years or miles, for all 
locomotive axles, after reaching which, whether they 
are apparently sound or not, they should be withdrawn 
from use. But the locomotive superintendents of rail- 



Cranberrics in Cholera. 

Dr. Goriansky declares that 
the use of the pure and fresh juice of raw cranberries, 
given freely, either undiluted or with an equal part 
of water, is an excellent means of relieving the thirst 
and vomiting peculiar to cholera. In fifty cases, m 
which ice and narcotics failed to make the slightest 
impression, the cranberry juice in small but repeated 
doses rapidly checked both vomiting and nausea. 
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SILK GROWING IN INBIA. 
Though the Indian trade in silk has fallen off since 
the days when the Portuguese found the silk-laden 
ships of the merchants of Cam bay the greatest prize 
they could win, or the industry constituted the chief 
source of revenue to the old " Honorable Company," 
yet still it forms in the raw a very appreciable item in 
the commerce of India. A recent number of the 
Graphic, London, contains an interesting article on 
the subject, from which we abstract the following par- 
ticulars and illustrations : To see something of the 
conditions, both of silk spinning and weaving, no better 
centers can be chosen than Berhampore and Murshid- 
abad. The Indian government has placed here its la- 
boratory of practical sericulture under the direction of 
Mr. N. S. Mukerji, who was trained for his work at 
Cirencester Agricultural College (where he was gold 
medalist of his year), Lyons, and in Pasteur's labora- 
tory. Unfortunately, among the other influences 
which have handicapped the Indian output of 
silk had come to be that of those diseases among 
the silkworms known to bacteriologists as P6- 
brine, Flacherie and Grasserie. By a long series 



is, of course, the exceeding cheapness of labor that 
would give India such an immense advantage in the 
world's markets could only her possibilities in silk 
growing be fuUy exploited, and meantime the primi- 
tive methods that have been in vogue for years are 
practiced for the winding and reeling with very little 
advance in the use of machinery. 

Most of the rearing is done by villagers in their 
own homes, while the wild tussus cocoons are collect- 
ed by the Santals— the great hunting and jungle tribe 
of Bengal— who go out with a large amount of super- 
stition and many strange observances to gather in 
their harvest. The treatment of the silk is practically 
the same after the first process of steaming the co- 
coons to soften them has been ^'one through, the 
tussus being subjected to a chemical bath, which is 
not necessary for the cultivated material. When the 
cocoons are brought to the filature, they are spread 
out upon enormous trays of plaited palm leaf in the 
sun to dry, and a curiously brilliant scene of color one 
sometimes obtains from the mass of row upon row 
filled with bright canary and pale amber oval balls, 
against walls of dull Indian red, while about the in- 



by women's fingers into hanks, and is then ready for 
the market. The exceeding delicacy of touch which 
the natives show in sorting the different grades and 
thicknesses of silk is, perhaps, to European eyes one of 
the most marvelous features of the industry. They de- 
tect any variation of fineness instantly, and place a 
skein with unerring accuracy in the category to which 
it belongs. 

At the great Alliance Silk Mills of Bombay — the only 
ones in the Dependency — there is a very large and in- 
creasing outturn now of the lighter silken fabrics. 
There the machinery is all of the latest and most ap- 
proved of modern patterns, and save for the presence 
of Eurasian and Parsee foremen and dusky skinned 
Hindoo hands, male and female, it would not be diffi- 
cult to imagine one's self in one of the great factories 
of Manchester, Congleton, or Leek, whose products, 
indeed, these Bombay ones much resemble in quality^ 
coloring, and design, as aniline dyes are used, and Eu- 
ropean patterns are freely copied. The Mohammedans 
are large buyers, but for them are woven specially the 
Mashru and Sufi, i. e., '* permitted" and '• lawful" ma- 
terials with an appreciable admixture of cotton, in 




PLACING SILKWORMS IN THE SPINNING TRAYS AND REMOVING THE COCOONS. 



DRYING COCOONS IN THE SUN. 




kiliiiiiifiii[iiii'lfiNfiifir/|fiif[iiijiiii,'fiifijiiiii'iiiiiiiiiiiii» 
UNWINDING THE COCOONS. 



TESTING, SORTING, AND PACKING SILK. 



THE SILK TNDUSTEY IN INDIA. 



of patient experiments, Mr. Mukerji has not only 
succeeded in stamping out a great amount of disease, 
but has placed within reach of the village silk rearers 
a large available supply of perfectly healthy eggs, 
which, after the long time that seems absolutely in- 
dispensable for the native mind to overcome prejudice 
against any sort of innovation, they are now begin- 
ning t^ take advantage of. The Bengal worms are 
those scientifically classified as Bombyx Fortunatus 
and B. Croesi, and differ from B. Mori of most of the 
other silk-producing countries in that they give more 
** crops" in the course of the year, and require their 
food in a much younger and less developed condition. 
Instead, therefore, of the mulberry trees associated 
with silk districts here in Bengal, one sees literally 
mulberry fields which are cut down three or four times 
a year with a sickle like so much wheat. Mr. Mukerji 
and other experts are greatly in favor of introducing 
the European worms and systemof cult u re to a greater 
extent, and in Kashmir and the Punjab— looked upon 
by many as a coming field of silk production — it is 
probable that climatic and other influences might give 
satisfactory results in due course, though experiments 
30 far have not given unqualified encouragement. It 



closure move dark figures turbaned in some rich, 
bright hues, or habited in white or colored saris, with 
overhead the eastern sky glowing in its deep un- 
clouded blue. Steaming is the next process, the co- 
coons being brought to the hot chamber in large bas- 
kets covered by a piece of sacking. When sufficiently 
softened they go to be unwound, and in a large fac- 
tory this is perhaps the busiest scene of all. Each 
latai, as the wooden appliance on to which it is wound 
is called, is in charge of two persons, generally a man 
and woman or man and boy. The man (or sometimes 
a woman, as there is no sex restriction of custom in 
the matter) sits upon his heels upop a long raised 
stone bench before a bath in which the cocoons are 
kept moist. The fine silk filament passes through his 
fingers on to the latai beyond, which the woman or 
boy keeps in rapid motion so long as the thread re- 
mains unbroken. Among the poor native spinners in 
their own homes mechanism even more simple is em- 
ployed, and one may often see there a woman winding 
the cocoon through her fingers while she keeps her 
small rough latai of bamboo sticks in swift movement 
with her toes. When spun, the silk, which to non-ex- 
'pert touch seems beautifully soft and even, is twisted 



obedience to that injunction of the Prophet which 
forbids the wearing of perfectly pure silk. 

Of [greater interest, perhaps, from the point of view 
of an art cfaft, are the works that are executed upon 
the band looms of the silk districts. Down in Murshi- 
dabad ^nd Bernampore are still woven the old- 
fashioned saris with the anchlas, or bordered end, in 
which is reproduced the immortal and universal 
knop ^nd flower pattern, or those strangely conven- 
tionalized forms of mango, the sacred fig, or the lotus, 
which have come down through the centuries, as well 
as the chelijor which are seven yard lengths of 
(usually) plain, colored and bordered silks, which form 
part of the ceremonial garb of the Hindoo bridegroom. 
The shawls, too, are very interesting, though the art 
of weaving these is on the verge, it is to be feared, of 
extinction. For at present the secret in this district 
of setting the complex naksha looms necessary for 
making them remains a secret of an old man of eighty 
years of age, named Dubraji. There is a beautiful ex- 
ample of his work in the Imperial Institute of a white 
twiUed ground, with a design probably suggested by 
the ivory and inlaid work characteristic of many parts 
of India. 
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Tbe Fnneral of Pasteur. 

Amid the signs of national sorrow, the funeral of 
Pasteur took place on Saturday, October 5, 1895. 
France, more than any other nation, knows how to do 
honor to the memory of those who have contributed 
to her greatness, and by giving a national funeral, as 
well as taking the cost of it upon herself, she has once 
more shown the esteem in which she holds those who 
have devoted their lives to the increase of the world's 
knowledere and happiness. How very full was this ex- 
pression may be gathered from the report of the Lon- 
don Times correspondent at Paris. We read : ** Quite 
a small army of infantry, marines, cavalry, artillery, 
and municipal guards, mounted and on foot ; deputa- 
tions from all the schools and learned societies ; most 
of those who speak and of those who govern and com- 
mand in the name of France came to render homage 
to the stainless glory of this Frenchman, whose genius 
devoted its efforts to the whole of mankind, and who 
deserves the gratitude of the world, not merely for 
the labors which he accomplished, but for the new 
paths which he opened to science by the fresh discov- 
eries whiCh he made for the benefit of mankind." 
Shortly after ten o'clock on Saturday morning, the 
troops and innumerable deputations, which had as- 
sembled in and near the Pasteur Institute, marched 
past before the eoflfln containing the body of the illus- 
trious investigator. The funeral procession was then 
organized. General Saussier, surrounded by his staff, 
and followed by the first division of infantry, preceded 
the hearse, and behind him came a long line of depu- 
tations, many of which had wreaths in their center. A 
number of wreaths were borne on litters, and others 
were carried on six cars, each drawn by a pair of 
horses. 

"Along the route from the Rue Dutot to Notre 
Dame," says the Times correspondent, "the compact 
and silent crowd respectfully uncovered their heads 
as the hearse passed, and the two thousand soldiers 
and policemen, drawn up in line to keep the way 
clear, had absolutely nothing to do. The pall bearers 
were M. Poincar^, M. Joseph Bertrand, M. Georges 
Perrot, Dr. Brouardel, M. Gaston Boissier, and M. 
Bergeron. After marching for an hour and a half along 
the left bank of the Seine, the procession reached the 
square of Notre Dame. The aspect of the cathedral 
was most impressive. The presence of President Faure, 
the Grand Duke Constantine, Prince Nicholas of 
Greece, Cardinal Richard, the whole of the Diplomatic 
Corps, the ministers, the Institute of France, the 
oflSce bearers of the Senate and the Chamber of Depu- 
ties, the red robed judges, the members of the univer- 
sity faculties, in orange, red, and crimson robes, and 
the other distinguished persons invited— all this dis- 
play of oflQcial mourning was coupled with and yet 
eclipsed by the profound silence, the manifest grief. 
The immense crowd was a rare and impressive, if not 
a unique spectacle." 

The Royal Society was represented by Mr. W. T. 
Thiselton-Dyer, C.M.G., director of the Royal Gar- 
dens, Kew. At the final funeral, which was held 
in connection with the centenary of the Institute, on 
the 25th ult., several of the oflQcers and fellows of the 
society were present, together with many delegates 
from other of our learned societies. 

After the service in Notre Dame, the coflQn contain- 
ing Pasteur's remains was removed to a catafalque 
outside the cathedral, and M. Poincar^ delivered an 
oration before it, on behalf of the government. 

'*Thus,'' says Nature, "does France venerate the 
memory of her noblest son. But France is not alone 
in her grief. The human race joins with her in mourn- 
ing the loss of one who has done so much for humanity 
and science. The name of him to whom the world 
owes so much good is imperishable." 



in the recent Paris-Bordeaux motocycle contest. It is 
confidently predicted that some of the vehicles will 
make the 100 mile run in less than half this time. No 
motocycle will be admitted to competition unless it first 
passes the examination at the preliminary tests which 
will be held October 29, 30, and 31. An exception 
to this rule will be made for such foreign vehicles 
as won prizes at the Paris- Rouen or Paris-Bordeaux 
races. All competitors should bear in mind that the 
judges will take largely into consideration the show- 
ings made in these preliminary tests. 

There were present at the session of the judges, 
October 22, Prof. John P. Barrett, city electrician ; 
President Henry Timken, of the National Carriage 
Builders' Association ; Colonel Marshall I. Ludington, 
C. F. Kimball and Leland L. Summers. 



Tbe €lilcago Times-Herald ITIotocycle Contest. 

All contestants will be on hand with their motocy- 
cles at 8 o'clock Saturday morning, November 2, at the 
junction of Jackson Park and the Midway Plaisance. 
At a signal from the starter, a platoon of mounted 
South Park policemen will proceed west on the Mid- 
way Plaisance, followed by the competing inotocycles 
formed in parade line, the vehicles being separated by 
spaces of about forty yards. In thjs order the moto- 
cycles will move west on the Midway, t)irough Wash- 
ington Park and Fifty-fifth Street Boulevard to Hal- 
sted Street, where the contest proper will be started. 
The judges decided on this programme for the reason 
that three important railroad crossings are situated 
between State and Halsted Streets, over which it 
would be impractical to conduct a contest in which the 
element of speed was a factor. At Halsted Street and 
Fifty-fifth Street Boulevard the motocycles will be 
started in pairs at Intervals of one minute. Each mo- 
tocycle will have assigned to it a referee or umpire 
who will pass upon all questions which may arise on 
the route from Chicago to Waukegan and the return 
to Lincoln Park. Each motocycle will register at the 
established relay points, namely, Jefferson Park, Half 
Way, Wankegan and Winnetka. 

The judges decided to make a time limit of thirteen 
liours, which is based on the minimum time specified 



Prevention of Smoke 011 liocomotlves. 

The third annual convention of the Traveling Engi- 
neers' Association was held at Pittsburg, beginning 
September 10 and lasting until the 12th. The balance 
of the week was spent by the members in visiting the 
Galena Oil Works at Franklin, Pa., and the Pennsyl- 
vania Railroad shops at Altoona, Pa. Among the re- 
ports was one on the following subject : 

**How can the traveling engineer assist in prevent- 
ing the unnecessary emission of black smoke." 

The committee on the above question say : 

We consider the brick arch one of the greatest aids 
to the engineman in the prevention of smoke, inas- 
much as the smoke and gases to a great extent are 
consumed in coming in contact with it, which in its 
absence would escape through the flues. 

We consider a good solid fire the best, i. e., about 
six to eight inches good white fire, then when fresh 
coal is added there will be more heat units to ignite 
the smoke and gases than there would be if a light fire 
was carried, and there will be less likelihood of the air 
coming through the grates in too great volume. And 
further, because, if service is heavy, the heavy fire will 
stand the action of the exhaust better than a light one. 

We recommend the wetting of the coal when weather 
will permit of it, as the vapor arising from the coal 
when put in the fire will materially assist in the con- 
sumption of smoke. 

We consider the baffle plate over the door of great 
value, inasmuch as the cold air that enters at the 
door when open will be turned downward onto the 
surface of the fire, a great percentage of which, in the 
absence of the plate, will pass direct to the flues. 

In cities where a little smoke is annoying, we 

recommend the use of a good smoke consumer, which, 

if in the hands of careful men, will do good work and 

prevent the emission of smoke. 

i» ■ » I » 

Gigantic liong Horn Beetle iu Spruce Timber. 

I send you a bug for a name. I found it in a cavity 
which it had to all appearances cut out for itself in an 
old piece of (I think spruce) timber, that had been for 
I don't know how long under a pile of lumber. This 
bug was in the cavity, headed out, and fastened its 
jaws viciously on a piece of straw when it was placed 
close to its head. 

The cavity was oval in shape, about 1% to 2 inches 
long, ^ to 1 inch wide and perhaps % inch high, with 
an opening in front. The wood was somewhat rotten 
on top of the hole, but only dozy for the larger part 
where it had cut it out. 

It was exceedingly lively when discovered, but did 
not attempt to run far. C. A. Sumner. 

ANSWER BY THE LATE PROFESSOR C. V. RILEY. 

The light brown beetle with long feelers having 
cylindrical joints and three rather stout spines on each 
side of the thorax, sent by Mr. C. A. Sumner, of Mil- 
ford, Mass., is known as the Cylindrical Orthosoma 
(Orthosoma brunneum, Forst.) There are several of 
these brown longicorns known to occur in the North 
American fauna, some of them three times as large as 
the present species. The larvse of this and the allied 
species are large, fat, elongate creamy white grubs, 
the posterior portion somewhat narrowing, but the an- 
terior portion broadening and terminating in a dark 
horny head armed with a pair of strong jaws. The 
whole body is quite wrinkled and there are especially 
a series of transverse wrinkles both on the upper and 
under or dorsal and ventral surfaces of the principal 
segments. It has long been known that the larva of 
this particular species feeds in old stumps, whether 
alive or dead, of various pines and spruces, so that 
there is nothing surprising in the beetle being found 
in an old piece of spruce timber. The larva had fed 
on the timber and had transformed to the beetle, 
which was probably just ready to eat its way out 
to the surface when found. The larvae of some of the 
other species, especially of the broad necked Prion us 
(Prion us laticoUis, Drury) and of the tile horned 
Prionus (Prion us imbricornis, L.), affect not only the 
old stumps, but the live roots of a number of different 
trees, including various orchard trees, like the apple, 
and have been found particularly injurious at times 
to grapevine roots, as was shown many years ago 
(Riley's First Report on the Insects of Missouri, 1868, 
pp. 87-91). 



Tlie Baltimore Tunnel Electric liOcomotive in 
Service. 

The first of the lot of four electric locomotives to be 
built by the General Electric Company for the Balti- 
more & Ohio tunnel at Baltimore is in active service. 
The second one is being shipped in parts. The contract 
requires the engines to haul 15 loaded passenger 
cars and a locomotive at 35 miles an hour and 30 loaded 
freight cars and locomotive at 15 miles an hour through 
the tunnel up an 0*8 per cent gtade ; the object being 
to keep the tunnel free from locomotive smoke, which 
would, of course, be aggravated when pulling up the 
grade. The tunnel is large and handsome and well 
lighted by incandescent lamps on the walls, and 
through it passes the traflSc of the Philadelphia Divi- 
sion of the Baltimore & Ohio Railroad. 

There have been some changes on the electric loco- 
motive since it was put in service, but probably not 
more than might be expected from the limited ex- 
perience had so far with such motors. The locomotive 
is now pulling all the eastbound freight trains through 
the tunnel, that is about 12 trains a day. Going west 
the trains run through without steam, th^ grade de- 
scending at 42 feet per mile all the way. 

The speed made with the guaranteed load is not so 
fast as agreed upon. About eight miles an hour is all 
that the locomotive is capable of making with the 30 
loaded cars and a locomotive, according to the state- 
ment of the engineers on the ground. It is said that 
the motors will not stand the current required to haul 
such a train up the grade at 15 miles an hour. This 
is not to be wondered at when it is known that the 
current required at eight miles an hour is 1,500 am- 
peres,',the motors being in series, so that all the current 
flowsthrough all of the motors. 

The locomotive is not being used now on passenger 
trains. The smoke clears from the tunnel between 
trains when pulled by steam locomotives, if the trains 
are not too close together, sothat the freedom from 
smoke that could be obtained by the use of the electric 
locomotive is not very important. The steam locomo- 
tives on the freight trains that are hauled through 
make a good deal of smoke while in the tunnel and 
moving at eight miles an hour. 

An observation made recently shows that the freight 
locomotives hauled at a slow speed foul the tunnel as 
much as the passenger train locomotives running at a 
high speed and using steam. 

The length of the tunnel run is about 1*4 miles, and 
the useful service of the electric locomotive is about 28 
miles a day» as learned from the attendants. The cost 
per mile run is.'of course, very great, as it must include 
a heavy charge for that part of the stationary electric 
plant that is not needed for lighting the tunnel, yards 
and shops. 

Whatever may be the outcome of the use of electric 
locomotives in the Baltimore tunnel, there is one valu- 
able practical lesson already : there is a possibility of 
getting any reasonable pull with an electric locomo- 
tive. This fact will be impressed on the mind of any 
one who sees the machine take hold of a train of 30 
cars and start them without using the slack. In the 
matter of speed, there is nothing about this service 
that is intended to show how fast electric locomotives 
can run. 

A far better example is found in suburban street 
car lines. It has been said in the press reports that the 
Baltimore electric locomotive has reached 61 miles an 
hour. This is quite probable, as there is suflBcient power 
to drive the locomotive and several cars at 100 miles an 
hour if the motors were all placed in multiple in- 
stead of series. Speed with electric motors is largely a 
matter of connection of the wiring, and high speeds 
are generally more feasible and economical than slow 
speed with heavy loads. 

Taken as a whole, the Baltimore tunnel engine is a 
very interesting mechanism, and the controller in the 
cab for directing the electric current is a study in de- 
tails that makes a profound impression on the layman. 
The sparking in the overhead conductors has been re- 
duced by using two collector?, but the rusting of the 
iron conductors is a continual source of annoyance. It 
is well worth a trip to Baltimore to see the locomotive 
pull a train, and the experience of the next six months 
with this plant may be very interesting to electricians 
as well as to railroad men who are looking to electric 
locomotives to bring back the passenger traffic which 
the street lines have '* stolen." It may be well to say, 
in closing, that this theft is simply an illustration of 
the fact that the natural public, like nature herself, 
follows the line of least resistance, and it is often eas- 
ier and more comfortable to take the trolley car than 
to walk to the station and wait for a train.— Railroad 
Gazette. 



Traction Trials in Berlin. 

The Elektrotechnischer Anzeiger announces that 
the municipal authorities of Berlin have resolved t» 
grant a credit of 50,000 marks (|10,000) for the purpose 
of carrying out experiments with various forms of 
traction, more particularly with the SerpoUet steam 
car, the Dessau gas car, and the improved accumulator 
systems. 
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Tbe lifgnlte Industry of Nortli Dakota. 

According to the American Manufacturer, lignite is 
found in all the western half of North Dakota, crop- 
ping out of the bluflfs and hillsides. In most localities 
there are three or four strata of it, the upper being 
from a foot to 3 feet thick, and the lower one from 5 to 
30 feet thick. The upper veins are softer than the 
lower veins, and are too thin to be of any value. Most 
practical miners believe that still lower veins would 
be found if the shafts were sunk, and that these veins 
would prove to be harder than the ones now worked, 
but the industry of raining in the State is everywhere 
in a rather rudimentary stage, and there is no capital 
available to make experiments. A level is run in from 
the face of some bank convenient to a railroad, a track 
is laid into the opening:, and the coal is taken out by 
the simplest and most economical method. 

The mines now worked for shipping are at Sims, on 
the Northern Pacific, 35 miles west of Mandan ; at 
Lehigh, 106 miles west of Mandan, and also at Minot, 
where the Soo road crosses the Great Northern, and 
at Burlington, a short distance from Minot, on the 
latter road. Mines worked by settlers to supply 
neighborhoods with fuel are numerous. Perhaps the 
most notable of these are in McLean county, north of 
Bismarck, where a superior quality of coal is found. 

So vast are the lignite fields of North Dakota in 
their extent and so wide in their geographical dis- 
tribution, that only such as are very near to a railroad 
track and present thick veins exposed for the most 
economical mining operations have any present com- 
mercial value. In other words, coal lands are worth 
no more than other lands unless they are contiguous 
to a railroad and unless the lower vein is thick and 
can be entered on a level. 

The cost in carloads on the track at Fargo is $3.25 
per ton. This is now the furthest eastern point of 
supply, but it will not be long before lignite will cross 
the Red River and become established as the favorite 
fuel in the northern Minnesota towns. At Mandan 
lignite costs $2; at Bismarck, $2.25; at Jamestown, 
$2.55; at Carrington, $2.90; at Leeds, $3 25; at Oakes, 
$3.10; and at Lisbon, $3.15. It is not possible to mar- 
ket it in South Dakota by reason of the excessive 
charges of the railroads operating in that State. 
They demand as much for hauling it from Oakes to 
Aberdeen, about 50 miles, as they charge for hauling 
Eastern coal all the way out from Chicago, about ten 
times the distance. Such rapid progress has lignite 
made in public favor during the past year or two, and 
so ample have been the demonstrations of the econ- 
omy resulting from its use, that it is evident that this 
home fuel will soon almost wholly supplant Eastern 
coals throughout North Dakota, except for locomotive 
use. 

The mine now working at Sims is on a 7 foot vein.- 
The owners say that their coal compares with the best 
Pittsburg coal in the ratio of 14 to 20, and with Iowa 
coal in that of 16 to 20. The freight rate to points of 
consumption is 25 cents a ton less than that from the 
Lehigh mines, which are 70 miles further west, and 
this difference is added to the coal, so that the product 
of the two localities comes into equal competition at 
all places where it is sold^ The Minot coal, which 
finds its markets along the lines of the Great Northern 
and Soo roads, is sold at the mines for $2 a ton. It is 
of no better quality than that mined at Sims and 
Lehigh. The coal field worked at Sims is broken by 
numerous ravines. 

The Lehigh and East Lehigh mines at Lehigh, near 
Dickinson, work a 26 foot vein, but only 15 or 16 feet 
of coal is taken out. Rooms are excavated in the 
thick coal body each side of the entry, and sufficient 
coal is left above to form an arched roof, which re- 
quires no timbering. The pillars between the rooms 
are *' robbed" after the rooms have been fully blasted 
out, and then the mass of superincumbent clay, hav- 
ing a depth of about 50 feet, caves in. The process of 
mining is exceedingly simple. Holes are bored with a 
breast auger and dynamite shots put in to bring down 
the coal. A track runs into each room from the main 
line of the entry and the cars are loaded with fork 
shovels which allow the slack and fine coal to slip 
through the tines. All this fine stuff, although it is 
good coal, is left on the floor of the mines and only 
the lump coal is taken out in the cars. About 30,000 
tons will be mined at Lehigh during the year and the 
product of the Sims mine will be about the same. At 
either place 100,000 tons could be mined annua Uv. 



Kust. 

The following are some interesting remarks made 
by Professor Skidmore, of Philadelphia, with regard 
to the distinction between minerals and metals. It is 
not possible, he observed, to define exactly what a 
metal is, yet there is little liability of mistake in dis- 
tinguishing a metal from a non-metal. The metallic 
properties of luster, toughness, fusibility, opaqueness, 
conductivity, and rust may be possessed separately by 
non-metals, but they are not associated as they are 
with metals. Most metals may be bent, twisted, 
drawn, and hammered to an extent far beyond what 
any mineral not a metal couW endura Professor 



Skidmore showed by a series of interesting experi- 
ments that sodium, potassium, lithium, and, in a less- 
er degree, calcium, strontium, and barium, rust in- 
stantly when exposed to moist air, their white rusts 
quickly dissolving in water and forming alkalies. 
Other experiments demonstrated the fact that another 
group of metals, in which are zinc, lead, magnesium, 
and antimony, have white rusts which are not soluble 
in water. These rusts form a thin adherent coating, 
which only half conceals the metal, and gives to it a 
dull, tarnished appearance. It was shown that at 
higher temperatures than the ordinary, and especially 
if the metals are finely divided, the chemical energy 
of rusting is so great that the metals burn with a vivid 
light and emit a dense white smoke. The permanency 
of these rusts and their protective character are utilized 
in white paints. Professor Skidmore then directed 
attention to a third group of metals, which include 
those which have dark or colored rusts, as with cop- 
per, iron and silver. A series of experiments followed 
to show how these rusts were formed, and the changes 
which iron undergoes in appearance in the tempering 
process were carefully noted. Attention was directed 
finally to the fourth group of metals, which never 
rust. These are gold and platinum, and it was noted 
that they are also the metals which are found as 
metals in the earth, and not as ores from which the 
metal must be manufactured. In the case of the 
other metals it is an advantage that they are found in 
the rust or ore condition, as they can be manufactured 
much easier than they could be cut from ledges of the 
pure metal. 

; ^ I • t > 

The Flight of Birds.* 

We often have, while the sun is shining, a layer of 
cold air superposed on a layer of hot air. Now as hot 
air has a less specific gravity at the same pressure than 
cold air, it follows that these two laj'ersof air are con- 
stantly changing places, the relatively warm air at the 
surface of the earth ascending, expanding, doing work 
and becoming cooled, while the cold air from above 
settles to the earth to take the place of the warm air. 
The velocity with which these vertical currents move 
is, say, from one mile to six miles an hour, and their 
movement is quite independent of any other horizontal 
current that the air may have as relates to the earth 
at the same time. These currents may be going on in 
a valley surrounded by mountains without any other 
action of the atmosphere. On a plain, however, there 
is also another action taking place at the same time, 
but which does not in the least interfere with the ver- 
tical action, that is, the whole body of air may be pass- 
ing along over the surface of the earth at the rate, we 
will say, of ten miles an hour, while the vertical action 
is going on at a velocity of, say, four miles an hour. 

The soaring of a bird may be compared with a boy 
sliding downhill on a sled. If a hill is, say, 100 feet 
high, and the sides slope off in a horizontal direction 
2,000 feet from the summit, and if the st^ow is smooth, 
a boy can mount a sled and advance 2,000 feet while 
he is falling, as relates to the earth, 100 feet; that is, 
the sled with the boy on it in falling through a dis- 
tance of one foot develops suflQcient power to drive the 
sled forward 20 feet, but when the boy is at the bottom 
of the hill and can develop no more power by falling, 
the sled soon comes to a state of rest. Suppose now that 
a hill could be made in such a manner that it would 
constantly rise at such a velocity that the sled would 
never reach the bottom of the hill. The boy would then 
be able to slide forever, and this is exactly what occurs 
with a bird. A bird places its wings in such a position 
that, as it falls in the air say one foot, it moves forward 
through the air 20 feet ; that is, it slides along on the 
surface of the air underneath its wings in the same 
manner that the boy slides down the hill. Suppose 
now that the velocity of the bird should be about 30 
miles an hour, this would account for the whole phe- 
nomenon of soaring on an upward current of only IJ^ 
miles an hour. With an upward current of 2 miles an 
hour, the bird would rise, as relates to the earth, one- 
half a mile an hour while actually falling through the 
air at the rate of IJ^ miles an hour. 

There is no doubt that a bird, by some very delicate 
sense of feeling and touch, is able to ascertain whether 
it is falling or rising in the air. In all probability the 
numerous air cells which are found in the body of a 
bird are provided with delicate nerves, which operate 
in a similar manner to those of the swim bladder of a 
fish, so that as the bird is moving forward through 
the air it is able to take advantage of a rising column 
of air. As a whole, we may consider that the rising 
columns of air would be half of the total area of the 
earth's surface, so that a soaring bird would always 
have a rising column of air which would serve as a sup- 
port. Referring to the eagles which I saw in the 
Pyrenees, on one occasion I observed five of these birds 
about 500 feet above the peak of a mountain, and they 
were balancing themselves in a stationary position on 
an ascending column of air produced by the wind 
blowing over the peak, and seemed to be as much at 
ease as if they were roosting upon a tree. As a ship 
passes through the air, the a ir is divided exactly in the 

* Hinm S. Maxim, in the North American Beyiew. 



same manner as water would be, and as it comes to» 
gether again at the stern of the ship it produces an 
upward current, and it is on this ascending column of 
air that the albatross and tne seagull find a resting 
place and follow the ship fc days at a tiuie without any 
apparent exertion; but wh enever they find themselves 
in front of the ship or at one side where there is no as- 
cending column of air obey have often to work their 
passage very much as jther birds do. 

But all birds do ne ^ soar. Ducks, geese, partridges, 
and pheasants are types of birds which are provided 
with comparatively small wings. They only remain 
on the wing for a short time and while in the air exert 
an enormous amount of energy and move at a high 
velocity. They do not seem to have the power to take 
advantage of ascending columns of air, but move in a 
straight line quite independent of air currents, and it 
is these birds we should seek to imitate in ourattempts 
to navigate the air. 



The Ijaurel and Sassafras. 

Few of the forest trees of eastern North America 
are more beautiful at this season than this member of 
the laurel family when its large variously formed 
leaves have turned to delicate shades of yellow and 
orange, sometimes tinged with red. The fruit, which, 
as a rule, is sparingly produced, is abundant in some 
years, and as it ripens in September and October, it 
adds much to the beauty of the tree at this season, 
being dark blue and surrounded at the base with a 
bright scarlet calyx tube and raised on a thick scarlet 
stalk. The birds relish its aromatic flavor, howfever, 
and they usually eat it as soon as it begins to color. 
The beauty of the sassafras is not confined to autumn. 
Its shining green branches in the winter, its drooping 
clusters of pale yellow flowers in early spring, the red 
brown and deeply furrowed bark gives the trunk a 
most picturesque appearance. The sassafras ranges 
from the shores of Massachusetts Bay to Florida and 
west beyond the Mississippi, and reaches its maximum 
size in southern Arkansas and the Indian Territory, 
where trees are not uncommon with trunks six or 
seven feet through and eighty feet high. Large in- 
dividual trees are often seen much farther north, and 
on page 215 of vol. vii we gave the portrait of a tree 
on Long Island which has a diameter of forty-three 
inches at two feet from the ground. Although it is so 
common, like many other native trees, it is much ne- 
glected by planters, notwithstanding its usefulness. 
It is easily raised. 'Oo, for if the seeds are planted as 
soon as they are ripe, they will germinate next spring, 
and the suckers, which are often produced in great 
abundance, can be easily transplanted. To many per- 
sons the sassafras is interesting from its relationship 
to such trees as the bay, the cinnamon and the cam- 
phor, and perhaps its aromatic flavor helped to give 
it the reputation for sovereign curative properties 
which made it so eagerly sought for by Europeans for 
two centuries. Thoreau, who found poetry about him 
everywhere, wrote in his journal, *'When I break a 
green twig of sassafras as I go through the woods in 
February I am startled to find it as fragrant as it is in 
summer. It is an importation of all the spices of an 
oriental summer into our New England woods, and 
very foreign to the snow and the brown oak leaves." — 
Garden and Forest. 



A New Water Supply Project for Ijondon. 

Mr. T. H. W. Idris, the chairman of the Special 
Water Committee of the London County Council, ac- 
companied by several members of the committee, and 
Mr. A. R. Binnie, the engineer to the council, have 
visited a number of localities which it was believed 
might fairly be regarded as available sources of water 
supply for London ; and the chief engineer has pre- 
pared an elaborate report. 

The aqueduct required would be 150 to 170 miles in 
length. The engineer has so designed the works that 
the total quantity of 415 million gallons a day can be 
conveyed to London in two separate and distinct 
aqueducts, which can be carried near to and parallel 
to each other, or, if thought more desirable for safety, 
can be many miles apart. 

The sources of supply are in Wales, at altitudes 
above 600 feet, extending to 2.800 feet above sea level 
at the head waters of the Usk, Wye, and Towy, in the 
counties of Cardigan, Brecon, Radnor, and Mont- 
gomery. On these highlands, the rainfall, as com- 
pared with that of the Thames valley (27 inches) is 
very heavy, varying from 45 inches up to 75 inches or 
more per annum ; consequently from a total area of 
312, 400 acres, or 488 square miles, 415 million gallons a 
day can be obtained after making full allowance for 
dry years and evaporation, and giving due compen- 
sation in water to the streams and rivers from which 
the supply is derived, as compared with 300 million 
gallons a day without compensation from the 3,542 
square miles in the Thames valley above Molesey. 

For a gross supply of 415 million gallons a day to 
provide for all contingencies for a period of 50 or 60 
years, the estimate is £38,800,000, at the rate of 
£93,494 per million gallons. 
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Fig. 2.-DIAGBAM OF THE ELEGTBIGAL CONNECTIONS OF A TBOLLET GAB. 
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FAIE HAVEN AND WBSTVILLE EIECTEIC BAHEOAD.-Fig. 1.-L0NGITUDINAL SECTION OF A TROILEY CAR. 
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THE FAIB HAVEN AND WESTVILLE BAILROAB 
PLANT. 
In our last issue we described the power station 
and much of the detail of the lines of the Fair 
Haven and Westville Railroad plant. We now 
^ive details of the electric wiring of a trolley car 
and other items of interest connected with the 

railroad. 

A passenger on an electrically propelled car, 
unless he happens to be an electrician, has very 
little idea of the maze of wiring and the intricacy 
of the switches necessary for the complete control 
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AN ABRANGEMENT OF THE CIRCUIT FOB 
BEVEBSING THE MOTOB. 

of the current used on a car. The current, which 
is taken from the trolley wire above by the mere 
touch of the trolley wheel, and is delivered to 
the track, which, in connection with the ground 
and return wire, forms a return circuit, must be 
able to develop as much as 50 horse power -for 
starting the car, for grades, for overcoming ob- 
structions, and for towing a trailer or a disabled 
motor car, and it must also be controllable to any 
extent so as to produce any desired power from 




motor, the other for varying its speed and stopping. 
The controller contains insulated contact springs form- 
ing the terminals of the various wires, and also a cyl- 
inder carrying a number of metallic segments for 
forming the various connections of the wires by con- 
tact with the different springs. 

Fig. 1 is a longitudinal section of a trolley car, show- 
ing a motor connected with each axle, the controllers 
on the platforms, the electric heaters under the seats, 
the incandescent lamps under the roof of the car, and 
the trolley pole with its trolley wheel held in contact 
with the trolley wire by the pressure of the springs on 
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THE CIBCUIT WITH ONE-HALF OF THE 
CUT OUT. 



BESISTANCE 



the turntable on the top of the car at the lower end 

of the pole. 

The connections, as shown in the diagram. Fig. 2 
(which represents the wiring of a car), are arranged 
for starting the car, i. e., with all the windings of the 
field magnets in series with the two armatures and the 
two resistances, C, C. These connections can be 
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THE CIBCUIT WITH. ALL THE RESISTANCE 
CUT OUT. 

the fraction of a horse power up to the full ca- 
pacity of the motor or motors. 'In addition to 
this the current is utilized for lighting and heat- 
ing the car. 

To cause the car to stop or start, to go forward 
or backward, slow or fast, and to permit of op- 
erating it from either end, there is placed on each 
platform a box known as the ** controller," having 
two hand levers at the top, one for reversing the 
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THE CONNECTIONS WITH MOTOBS IN PARALLEL AND 
IN SERIES WITH THE RESISTANCE. 

traced by starting at the power switch, P. S. Between 
the power switch and the motors are located the fuse 
and the choke coil, c c, which latter is designed to im- 
pede a lightning discharge so as to cause the lightning 
to pass to the ground through the lightning arrester, 
L A, ground connection, G, motor box, car wheels and 
truck, rather than through the motors. 

The current passes to the wire, T, which is open at 
the rear controller, but which in the front controller 
touches the upper segment which communicates 
through wire 2 with resistance, C, thence through 
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BOTH MOTORS IN PARALLEL AND IN SERIES WITH HALF THE RESISTANCE. 



MOTORS IN PARALLEL WITH ALL THE RESISTANCEMOUT OUT. 



FAIR HAVEN AND WESTVILLE ELECTEIC RAILROAD. 
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wire 1 and the segment with one of the contacts in the 
reversing switch, D, The current flows thence to the 
field magnet of the motor, B', through the wire, F — , 
and returns to the reversing switch through the wire, 
F^+, thence through the wire, A' +, to the armature 
of the motor, B', through the wire. A' — , to the resist- 
ance, C, thence back to the spring, 4, of the controller, 
thence to the spring, F* — , through the reversinsr; 
switch, wire, F* — , to the field magnet of the motor, B, 
returning through the wire, F^+, to the reversing 
switch, thence to the armature of the motor, B, by the 
wire, A^ — , returning by the wire, A^+, to the ground 
wire, G, which communicates with the ground through 
the motor box, car truck, car wheels and rails. 

Fig. 3 shows the arrangement of the controller and 
reversing switch when the motors are reversed. The 
current enters the trolley connection, T, as before, 
passing to spring, 2, thence to the resistance, C, spring, 
1, to the wire, F' — , thence to the reversing switch, D, 
and wire, F^+, to the field magnet of the motor, A'; 
thence back to the switch, D, thence by the wire, A'4-, 
to the armature, B', of the motor. A', thence to the 
resistance, C, to spring, 4, through the segment of the 
controller to spring, F^— , thence by the wire, F^— , to 
the reversing switch, D, thence by the wire, F'+i to the 
field magnet of motor. A, thence to the switch, D, and 
back to the armature, B, of the motor. A, thence to 
the ground connection, G. 

It will thus be seen that while the current remains 
the same in the armatures of the motors, it is reversed 
in the field magnets ; this causes the armatures of the 
motors to revolve in the opposite direction. 

When the controller lever is at the first notch the 
current is fully on, with both the field magnets, arma- 
tures and resistances in series, as shown in Fig. 2. 
When it is at the second notch the resistance, C, is cut 
out, as shown in Fig. 4. With the controller lever at 
the third notch both resistances, C C',are cut out as in 
Fig. 5. At the fourth notch the motors are in parallel 
with each other and in series with the resistance 
(Fig. 6). 

When the controller is arranged as shown in Fig. 7, 
the two motors are in parallel and in series with 
half the resistance. When the controller is arranged 
as in Fig. 8, both motors are in parallel, the resistances 
being cut out. Circuits shown in dotted lines are in 
parallel with like circuits shown in full lines. 

These various changes in the circuit give all the gra- 
dations of power required for starting and for running 
at different speeds. 

The heating apparatus, F, which consists of a series 
of wire coils arranged under the seats behind gratings, 
is in parallel with the electric lighting apparatus and 
the motors. Enough current is taken from the supply 
wire to maintain a comfortable temperature in the 
car. There are two lamp circuits on the car, each in- 
cluding five 100 volt lamps, the lamps of each set being 
in series. 

At suitable intervals on the various branches of the 
road there are telephone boxes, shown in Fig. 9, by 
means of which the engineer or electrician at the 
power station can be notified of anything occurring on 
the lines, and by which the dispatcher is informed 
whenever an emergency arises calling for more than 
the usual number of cars. 

Much of the perfection of this trolley system is due 
to the efforts of Mr. Francis G. Daniell, electrical en- 
gineer for the company, who has kindly furnished us 
with the data here presented. 



Foreiem inventors, too, having no real conception of 
the value of their inventions, may come in late and 
get patents after their device is in general use. 

3. To have a statute of limitations for patents, pro- 
viding that no suit may be begun for an infringement 
of a patent dating six years or more prior to the com- 
mencement of the suit. 

4. To so amend the law that the granting of a for- 
eign patent to an American inventor shall not affect 
the American patent unless the inventor shall have 
made application for the foreign patent seven months 
in advance of his application for the home patent. 

5. The law requires that assignments of patents 
shall be in writing, but there is no provision whereby 
an acknowledgment may afford prima facie proof of 
the execution of such instruments. 

To remedy this the committee propose that a cer- 
tificate of acknowledgment of these instruments be- 
fore a proper oflBcer shall be prima facie evidence of 
execution. 

At an evening session of the section on patent laws, 
an able and exhaustive paper was read by Judge 
Robert S. Taylor, of Indiana, on *'Some Reflections 
Suggested by the Creation of a Patent Law Section in 
the American Bar Association." 

*' It is a respectful form of speech," said the speaker, 
*'to ascribe the wisdom of judical decisions to the 
courts, but we know that in fact the judges imbibe 
most of their wisdom from the bar, and are the most 
unblushing plagiarists in the world. So that when 
we get at the final truth, it comes to this, that the 
despised and rejected fraternity of patent lawyers are 
in reality the authors of the present system of patent 
law in America. Whether we consider the magnitude 
of the interests committed to their keeping, or the 



Proposed Amendments of tlie Patent IaVlw, 

At the recent Detroit meeting of the American 
Bar Association the report of the special committee 
on unification of the patent law was adopted. The 
committee comprised the following well known law- 
yers: 

Edmund Wetmore, Wilmarth H. Thurston, Charles 
E. Mitchell, Frederick P. Fish, Francis Rawle, James 
H. Hoyt, Paul Bakewell, Arthur Stuart, Charles E. 
Foster, Joseph C. Fraley, E. B. Sherman, James H. 
Raymond and George H. Lathrop. 

In their report they propose five general amend- 
ments to the patent law, as follows : 

1. At present an applicant for a patent has two years 
to take action on his application for a patent after he 
has received notice that the Patent OflBce has received 
his application. This accounts for the notice on many 
devices that *' patent has been applied for." It per- 
mits the use of devices exclusively for years at times 
before a patent is issued, and makes abuses possible. 
The committee recommends that the period be made 
six months, as that is ample time for any person liv- 
ing in any portion of the country to get his applica- 
tion to the Patent Office at Washington. 

3. That the law be amended so that if a patent has 
been issued or published for two years in any foreisrn 
country before application has been made in the 
United States that patent here be barred. This is 
urged because an ifirvention may be well known in 
Europe and be in general use, but may not have been 
patented here. This may be discovered and some 
thrifty individual making first claim to discovery can 
get a patent and get a royalty from an 'old idea. 




Fig. 9.-TELEFH0NE BOX FOR COMMUNICATION WITH 
THE FOWEB STATION. 

nature of the questions which arise in respect to those 
interests, it must be affirmed that no department 
ought to outrank that of the patent law in dignity, 
honor and usefulness to the public welfare. It is a 
question whether or no the marvelous development of 
invention would have been possible without the stimu- 
lus of the patent system. The rewards which the 
patent law offers are of a kind to spur human nature 
to its best. It is not the manufacturer who has adjust- 
ed his machinery, wages and prices to the condition 
around him, nor the merchant whose interest, his pro- 
fits, nor prices ; nor the customer, who rarely knows 
the history of the cost of what he buys, or bothers 
himself with speculation as to whether it could be 
cheapened or not, that gives to society its labor sav- 
ing invention, but the solitary dreamer, looking at the 
world from his garret window, burning with the 
thought that to achieve an invention may be wealth, 
honor to him." 

"There are some respects in which the patent prac- 
tice needs reformation as well as the law, and in which 
this section will, no doubt, interest itself at the right 
time. One of these is the length and cost of records. 
I doubt if the rules of evidence are as grossly disre- 
garded elsewhere as in taking proofs in patent cases. 

" Throughout his career the patent lawyer should 
never cease to be a student of the law at large. Be an 
all-round lawyer in heart, sympathy and aspiration 
and as nearly that in fact as the conditions of your life 
will permit. Buy a new book occasionally, if only to 
smell the leaves." 



A TEiiBPHONE wire is carried a mile and a half with- 
out support over Lake Wallen, between Quinten and 
Murg, in the canton of St. G-allen, Switzerland. 



THE TSANSSIBEBIAN SAILWAT. 
A work of prime importance is now being accom- 
plished in Asia, silently and without parade — the con- 
struction of the Transsiberian Railway. When finish- 
ed, this line will exceed in length any of those that 
exist upon the globe. In fact, its length, from 
Tcheliabinsk, its initial point, to Vladivostok, its ter- 
minus, will be 4,536 miles, while the length of the 
Transcanadian, which is alone worthy of being com- 
pared with it, reaches, between Montreal and Van- 
couver, but 2,760 miles. 

Oii another hand, the Transsiberian will have a grave 
influence upon the economical and political relations 
of the states of Europe, Asia and America. This 
grand enterprise is worthy of fixing our attention, 
and the direction line of the road, the work that its 
construction will necessitate, like the motives that de- 
cided the Russian government to undertake it, ought 
to bespeak instant consideration. Since the year 
1579, in which the Cossack Yermak, at the head of 850 
adventurers of various origins, Russians, Cossacks, 
Germans and Poles, advanced victoriously as far as 
to the Obi, and gave final satisfaction to old Ivan the 
Terrible, in adding a new kingdom to his preceding 
conquests, the Russians have gradually seized the 
whole of Siberia, by a slow but sure march, that was 
finished only in 1858 by their taking possession of the 
regions bathed by the River Amoor. 

This immense domain was neglected by the govern- 
liient of the czars for a long time. Its situation as a 
penal colony gave it a sorry reputation among the 
Russians, and the few free colonists who tobk the risk 
of emigrating thither established themselves among 
the aborigines. Far from raising the population by 
which they were surrounded to their own level of 
civilization, they descended to theirs and fell into bar- 
barism. Nevertheless, fifty years ago, this country be- 
gan to attract more attention, and it soon became evi- 
dent that the creation of a great way of communica- 
tion connecting it with Europe was the one condition 
of its development. The *'trakt," that coachable 
route that unwinds from Perm to Kiakta, upon the 
Chinese frontier, was already doubtless contributing 
to the prosperity of Siberia, but it was the opinion of 
all those who were interesting themselves in the future 
of the countrj'. Count Moravier, General Bogdano- 
vitch. Merchant Lioubimor, etc., that this route ought 
to be replaced or rather doubled by a railway. 

Many Transsiberian projects have been put forward 
within the last thirty years. Finally, on February 21, 
1891, Czar Alexander III adopted the direction line 
that is now being executed. The Transsiberian is con- 
nected at Tcheliabinsk with the Russian system of 
railways. It prolongs the Moscow Riazan-Riajsk- 
Samara-Oufa line. It runs first directly toward the 
east in crossing the plains watered by the Tobol, the 
Irtych and the Obi. Starting from Krasnoiarsk, the 
line curves toward the southeast to reach Irkutsk 
(Fig. 1). It is afterward to pass around the southern 
extremity of Lake Baikal, run for a certain distance 
along its eastern shore, and then take a northeast di- 
rection. It will then follow the valleys of the Ingoda, 
Chilka and Amoor. But the topography of these re- 
gions is as yet too little known to allow of a definite 
direction line being decided upon. At Khabarovka, 
the line will leave the valley of the Amoor to ascend 
that of the Oussouri and reach Vladivostok. It will be 
remarked that the line does not leave Russian terri- 
tory. There was some thought of making it run for a 
certain distance upon Chinese territory. The great 
curve described toward the north, starting from Lake 
Baikal, would thus have been avoided. As very 
friendly relations exist between the court of St. Peters- 
burg and that of Peking, it was thought for a while 
that the great Asiatic railway would be partially Rus- 
sian and partially Chinese ; but strategical considera- 
tions finally prevailed, and as this railway is capable 
of serving some day for the reinforcing of the Russian 
garrisons, it was preferred to establish it solely upon 
Russian territory. 

It will be observed, too, that the line does not di- 
vide Siberia into two equal parts. It is situated 
wholly in the southern part. An important section 
even runs along the Chinese frontier. This direction 
line was adopted because it is especially in the south 
of Siberi? that the mining districts are met with. 
But there was still another reason. In the greater 
part of the country, the ground remains frozen for 
almost the entire year. In summer, it is true, the 
upper stratum thaws and the hard and unbreaka- 
ble crust softens ; but it then becomes converted in- 
to a muddy mass. To have tried to lay ties upon 
ground in so poor a physical condition would have 
constituted a grave imprudence. 

It was absolutely necessary to establish the line 
upon ground that was at once more friable in winter 
and more solid in summer, that is to say, to the 
south of the border of the ground perpetually fro- 
zen. 

Many diflBcult and costly bridges will be indispen- 
sable. The Transcaspian railway necessitated but 
one very important bridge, that of Tchardjoui, over 
the Amou Daria. The construction of the Transsi- 
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berian will be much more diflBcult. It will have to 
cross several large watercourses, the Tobol, Irtych, 
Obi and Tchoulym. These rivers drain the southern 
slopes of the Altai and of the Saiansk Mountains. 
When the snow melts, heavy freshets ensue, and 
bridges of large dimensions will therefore be neces- 
sary. The crossing of the chains of the Saiansk 
Mountains, at right angles with the direction of the 
line between Krasnoiarsk and Irkutsk, will present 
many obstacles. The nature of the Chilka and Amoor, 
whose banks are converted into lagoons over a wide 
space at the time of freshets, will likewise prove the 
origin of serious difficulties. 

The work was begun at the end of 1891, and was 
simultaneously undertaken at the two extremities of 
the line. The western part 
was finished as far as to Omsk 
at the end of 1894. The east- 
ern part, between Vladivostok 
and Grafskaia, is upon the 
point of being finished. 

It is not proposed to con- 
tinue the construction of 
these two fragments method- 
ically and push them toward 
each other ; but it is desired 
to establish provisionally a 
route half fluviatile and half 
rail. Sections of railway will 
connect the Siberian rivers at 
the points where their navi- 
gable affluents approach each other more closely. 
Thus, the sectioji upon which work is being most 
vigorously pushed is that of Atchinsk, upon the 
Tchoulym, an affluent of the Obi, at Krasnoiarsk, 
upon the Tenissei. The two great rivers will thus be 
united. Other processes will afterward be employed. 
From Irkutsk, for example, a line will reach Lake 
Baikal, and then steamboats will carry passengers and 
freight along the east shore. 

During the four months in which the lake is frozen, 
a light railway will be established upon the ice. 

The Transsiberian line will be a single track one. 
In a distant future, if the increase in transit requires 
it, the track will be doubled. The cost is estimated at 
350,210,500 rubles, say $165,105,250. The charges are 
assumed, not by a private company, but by the gov- 
ernment itself. 

The motives that decided the Russian government 
to undertake this colossal work were both political 
and economical. The Crimean war demonstrated in a 
general manner the inadequacy of the railways in the 
empire. Had the regiments going toward the south not 
been blocked along the roads, the blockade of Sebas- 
topol would probably have been raised. The destruc- 
tion of the arsenals of Petropaulosk in the peninsula 
of Kamtsehatka, upon the Pacific, by the Franco- 
English fleets, showed in particular the danger that its 
isolation caused eastern Siberia to run. The recent 
events in the far East prove that the Russian statesmen 
have been well inspired in de- 
ciding upon the construction 
of this railway. For the in- 
stant, the Chino - Japanese 
conflict is terminated ; but, if 
the occasion presents itself, 
the faculty of rapidly bring- 
ing masses of men into east- 
ern Siberia will permit Rus- 
sia not to figure as a super- 
numerary in these military 
pieces, but to play a leading 
role therein. 

Alongside of the strategic 
reasons, there were also others 
that pleaded in favor of the 
construction of the railway. 
Siberia is one of those still 
intact countries of which the 
soil contains resources of 
every kind. To use a philo- 
sophical expression, they are 
in power therein. It is for 
man to extract them. From 
the southern frontier, as far 
as to 59° of latitude, ex- 
tend the cereal districts. 
Beyond, and as far as to 

the Polar circle, is situated that immense forest 
of conifers that Nordenskjold called **the vastest 
of the globe." Metalliferous deposits are distributed 
on every side, ores of iron, of argentiferous lead, of 
copper and of platinum. We know also that a notable 
part of the gold annuallj' put into circulation upon the 
globe (about a fifth) comes from the Siberian prov- 
inces. The quantity extracted in 1890 amounted to 
66,000 pounds. Finally, coal mines have been dis- 
covered in several places. One of these is under ex- 
ploitation In the valley of the Sutchan, situated at 
fifty miles to the north of Vladivostok. It was dis- 
covered in 1888, since which it has been regularly 
worked. It furnishes fuel for the Russian fleet of the 
Pacific. The vessel upon which Czarevitch (now Czar) 



Nicolas made his grand voyage in 1891 started from 
Vladivostok with her bunkers full of coal extracted 
from this mine. 

The Transsiberian willinf use life into all these indus- 
tiial centers. It will permit of the importation of the 
machines and instruments necessary for the extrac- 
tion of the ore, and which are now often too greatly 
lacking. It will also remedy a dearth of population, 
the great trouble of Siberia, which, as well known, is 
one of the most thinly peopled countries upon the face 
of the globe. It possesses the same number of inhabi- 
tants as Holland, while its area is three hundred and 
seventy times greater. Various efforts have already 
been made to increase the figure of the population. 
Since 1882, in particular, colonists have been grouped 




Fig. l.-MAP OF THE TRANSSIBERIAN RAILWAY 



every year at Odessa by the exertions of the Russian 
government. They embark with Vladivostok as their 
destination and are installed in the provinces of 
Oussouri. 

This oflBcial colonization has already had good ef- 
fects, but others still and far better ones are antici- 
pated from the Transsiberian. The two sides of the 
line will be peopled, and, in a certain measure, there 
will occur the same phenomena as in the far W^st of 
North America, where the establishment of railways 
in the solitudes of the prairie have caused the sudden 
springing up of what are called ** mushroom cities," to 
explain in a word the rapidity of their growth. But 
it will not only contribute to the prosperity of Siberia; 
its reach will be more general. It may be anticipated 
that it will transform the conditions of the commerce 
of the far East. The preponderant situation of the 
English in China will be menaced. They export silk 
and tea and import cotton, thread, fabrics and wool. 
Now, all such merchandise, seeing the small bulk of it 
and its great value, can easily support carriage by rail. 
The English also import metals, which will be easily 
replaced in the Chinese market by those that are ex- 
tracted from the mines of the Ural and of Siberia. 
Finally, the Transsiberian will form the shortest route 
from Europe to the far East. If the trains run at the 
very moderate speed of 19 miles an hour, Vladivostok 
will be reached from Tchaliabinsk in ten days, Japan 
in fifteen, and Shanghai in twenty. With the Trans- 



The liatest in Fast Railroading. 

The Lake Shore and Michigan Southern, emulat- 
ing the example of the New York Central and 
the English roads, made a fast trial trip from Chi- 
cago to Buffalo on October 24, and succeeded in 
breaking the world's record, covering 5101 miles 
from 100th Street, Chicago, to Buffalo Creek, Buffalo, 
the outskirts of both cities, in 7:50:20, or 4703^ minutes, 
excluding stops ; an average, excluding stops, of 65*07 
miles an hour. 

The fast train left Chicago at 8:29:27 o'clock and was 

composed of an engine, tender and the drawing room 

cars Madagascar, Esmeralda and EUsmere, the total 

weight of the train being 488,500 pounds. 

The run from Erie to Buffalo Creek, 86 miles, was 

made at an average speed of 

72*9 miles an hour. 

The Lake Shore officials 
are jubilant over their suc- 
cess in beating the time made 
on the recent run of the New 
York Central's fast train, 
which was as follows: New 
York to East Buffalo, 436i^ 
miles, in 407f minutes, an av- 
erage of 64*26 miles per hour. 
The New York Central's 
Empire State express brought 
into the Grand Central Sta- 
tion at 10:15 p. m. of the same 
day several of the party that 
left Chicago on the Lake Shore fast train. Some of the 
party visited the theater. This is a feat never before 
accomplished — to leave Chicago in the morning, travel 
980 miles, and attend the theater in New York the 
same evening. 




Fig. 2.-CHINESE 
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TRANSSIBERIAN RAILWAY. 



Canadian, the Transsiberian will complete the iron 
girdle that surrounds the globe, and will worthily ter- 
minate the great works of the century. — La Nature. 



Absorbable Tissue for Wounds. 

J. Lustok has patented a process in Germany under 
which the muscular coating of the intestines of ani- 
mals is divested of both the interior and exterior layers 
of mucous membrane, and then digested in a pepsin 
solution until the muscular fibers are half digested. 
This is then treated with tannin and gallic acid. The 
result is a tissue which can take the place of the natu- 
ral skin, and which, when laid on the wound, is en- 
tirely absorbed during the healing process. 



Military Bicycling. 

Lieuts. W. C. Davis, Fifth Artillery, and A. W. 
Chase, Second Artillery, recently made a very interest- 
ing tour of the battlefields of the Army of the Potomac, 
leaving Fortress Monroe August 1 and returning 
August 26, having ridden over 1,000 miles on their 
bicycles. Crossing the James River at Jamestown, 
they took the old stage route from Surrey Court House 
to Petersburg, where they visited the old Union forts 
and the '' crater" and examined the Confederate lines 
of defense. Crossing the Appomattox at Ettrick, they 
rode through Amelia Court House, Jetersville. Burke- 
ville, and Farmville to Appomattox, where they spent 
two days on the old ** Surrender Grounds." From 
there they went by way of Lynchburg, the James 
River Grap, and the Natural Bridge to Lexing- 
ton, where they visited the homes and tombs of Lee 
and Jackson, the Washington and Lee University, and 
the famous Virginia Military Institute. Continuing 
down the Shenandoah Valley through Staunton and 
New Market, they rode through Magsanutten Gap to 
Luray, thence to Front Royal and Winchester. They 
spent two days on the ground of Sheridan's famous 
victories, visiting Tom*s 
Brook and Fisher's Hill by 
train. Riding by way of Mar- 
tinsburg and Shepherdstown, 
they spent two days at An- 
tietam and then went to Get- 
tysburg by way of Hagers- 
town and the Monterey Pass. 
They spent three days on the 
field of Gettysburg, taking 
sixty photographs, showing 
every part of the battlefield 
and all the surrounding coun- 
try. The object of the ride 
was to traverse the routes 
made famous by war marches 
and to familiarize themselves 
with the country fought over. 
To make after study easier, 
they took over 300 views en 
route, showing the terrain 
and principal features of the 
fields, the nature of the roads, 
etc. 

Returning home by way of 

Baltimore and Washington, 

they visited the battlefields 

of Manassas, Mine Run, the 

Wilderness and Chancellors ville, Fredericksburg, 

Spottsylvania and the series of fields fought over by 

Grant in his stubborn advance on Richmond. 

By keeping: a careful journal of the ride, they have 
gathered much useful information in regard to the 
military value of the roads passed over in the four 
States visited, and their photographs alone will make 
an interesting study of the battlefields. They rode 35 
pound wheels and carried twenty-five pounds of Jug- 
gage, and although they made no effort to make re- 
cords, they found it easy to ride eighty miles a day 
over ordinary country roads. 



There are seven hundred golf clubs at present in 
Great Britain, with about 35,000 players. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Locomotive Bell Ringer. —Daniel 

Ochse, Oneonta, and John A. Malone, Albany, N. Y. 
This is a device operated by compressed air or steam to 
ring the locomotive bell continuously when required, 
without the attention of the engineer or fireman. A valve 
is arranged with spring-actuated sections in a compressed 
air or steam cylinder, the sections of the valve control- 
ling inlet and exhaust ports, and a piston working in the 
cylinder is connected with a bell crank adapted to ring 
the bell, there being an operative connection between the 
piston and valve. 

Car Fender. — John Landau, Brook- 
lyn, N. Y. This improvement consists of a fender scoop 
or basket mounted to swing downwardly on striking an 
obstruction in the path of the car, the scoop descending 
in such manner that a person on the track must necessa- 
rily fall into the basket, and there being also a connec- 
tion between the basket and the brake shoes by means 
of which the brakes are apphed when an obstruction 
passes into the basket. The scoop is normally held a little 
distance above the track. The gripman or motorman can 
manipulate the brake shoes in the usual way, when the 
car is to be stopped, without interfering with the posi- 
tion of the fender. 

Car Coupling.— John E. Thomas, 

Richmond, Va. This coupling is of the twin j aw type, hav- 
ing one fixed and one pivoted jaw or knuckle, the latter 
with a shank to be locked by the coupling pin. The 
shank is curved, and at its free rear end has a tapered 
lateral extension forming a cam which engages a shoulder 
on the coupling pin to automatically raise it. The draw- 
head has an overlapping portion, whereby, in case it is 
pulled out of the car, it will be supported by the draw- 
head to which it is coupled, and thus prevented from 
dropping onto the track. 

Car Ventilato r.— Ben jamin F. 

Hughson, Cold Spring, N. Y. According to this improve- 
ment an elongated flue is arranged to lie flat against the 
side of the car roof, the flue having flaring ends 
and box-like extensions with end openings com- 
municating with the flue from the inside of the car. ■ 
In the boxes are valves by means of which the foul I 
air may be readily removed from a car in motion, the I 
air current being easily regulated and the valves adjusted 
from inside the car. 



Power Punch Controlling Device. 

— Gustavus L. Stuebner, Long Island City. N. Y. This 
device provides for allowing the punch to aitf)roach 
without entering the article to be punched, in order to en- 
able the operator to see that the punch is properly cen- 
tered, the punch-controlling mechanism being then 
thrown Into gear with the power mechanism, when the 
punch continues its movement to punch the metal and 
return therefrom. 



Electrical. 

Arc Lamp.— Charles Beseler, Jersey 

City, N. J. An improved feed for arc lamps employed in 
magic .anterns has been devised by this inventor, the 
feed permitting the operator to readily bring the light to 
the desired position . A lever f ulcrumed on the lamp-car- 
rying base has at one end pins resting on a fixed part of 
the lantern, the other end being provided with a screw 
resting in a step in the base, giving an inclined position 
to the base when the screw is turned. A removable 
pronged cap is provided for the lower carbon holder, and 
a spring-pressed lever supports the carbon and presses 
it in contact with the prongs. 



iVIeclianlcal. 

Glue Making Machinery. — Peter 

Cooper Hewitt, New York City. Three patents have 
been granted this inventor for machines in which the 
process of making glue may be carried on continuously, 
and by means of which the drying nets may be un- 
stacked, loaded with sheet glue and stacked ready for 
transportation to the drying room ; also for mechanism 
for taking the stack of nets containing the dried glue 
from the drying room, unstacking the nets, removing the 
glue, restacking the nets, and delivering the net stack to 
a car which conveys it away, one invention providing 
also for a sheet spacer by which the glue sheet will be sup- 
ported during its entire travel and in its transfer from 
one conveyer to another, contiguous sheets being sepa- 
rated and spaced while passing through the spacer. The 
improvements form parts of a system and method of glue 
making, comprising apparatus for cooling glue and form- 
ing it into sheets heretofore devised by the same inven- 
tor, the improved system being designed to supersede the 
former custom of setting the glue in moulds and forming 
cakes to cut into sheets which are spread out on nets by 
hand, thus doing away with manual labor m this and 
the succeeding operations. 

GrANG Band Saw Mill.— Thomas T. 

Rainford, Tacoma, Washmgton. This mill is especially 
designed for cutting a log or piece of timber, at one 
forward movement, into any desired number of 
boards of equal or of different thicknesses. The mill 
has a main driving shaft carrying a series of main saw 
band driving wheels, there being a frame for each driv- 
ing wheel supporting saw band wheels in vertical align- 
ment with each other and in alignment with the main 
driving wheels. 

Grinder and Pulverizer.— Richard 

D. Langley, Brighton, South Australia. This is a rotary 
machine for working wet or dry ores, and the invention 
provides for utilizing the weight of the upper part of the 
machine to give greater attrition in the action of the 
lower set of rollers, which need not, consequently, be 
made so heavy. An upper and a lower pan and the ac- 
companying rollers are worked by a vertical shaft, and 
the upper pan is supported by legs or brackets resting 
upon the axles of the lower rollers, the pan encircling the 
main shaft, and being free to slide up and down, but be- 
ing held by a key or feather to rotate with the shaft. The 
rollers of the upper pan are supported upon axles which 
have no radial motion, but are free to slide up and down 
in guides, and the lower rollers are moved round in 
grooves of the lower pan, which is stationary, by axles 
attached to the central vertical shaft. 

Gri ND ^R.— Amos Hartley, Ottawa, 

Kansas. Above a suitable supporting bed, according to 
this invention, is supported a tool -carrying mandrel ad- 
justable vertically and laterally, and also adapted to turn 
in a vertical plane, and a grmding wheel attachment is 
held to move on the bed adjacent to the tool carrying 
device. The improvement affords a simple grinder 
Which may be readily adjusted to bring a tool to be 
ground to the exact position required. 



Miscellaneous. 

Street Sweeper. — William S. Kin- 
die, Philadelphia, Pa. In this machine a series of 
brooms is supported to be driven by the wheels of the 
vehicle, to sweep the dirt and dust obliquely across the 
path of the vehicle into the boot of an elevator at one 
side, the elevator being also driven by the wheels to 
carry the dirt and dust upward into a collecting cham- 
bero 

Ventilating Attachment for 

Heaters.— William Miller, New York City. According 
to this improvement a valved connection is made be- 
tween the fire pot of the heater and an air flue connected 
with branch pipes leading from the rooms to be venti- 
lated, a smoke pipe also having valved connections with 
both the heater and the air flue, there being means for 
controlling the valved connections in such a way that 
the vitiated air is drawn from the apartments to be ven- 
tilated in a uniform manner. 

Knife Sharpener.— Peter M. Thomp- 
son, Anaconda, Montana. For conveniently and quickly 
sharpening table and other knives, this improvement 
consists of a frame made in two sections, having on their 
adjacent faces seats to receive cutters arranged at an- 
gles to one another, screws extending through the sec- 
tions and bearing on the cutters. The cutters cross each 
other to form a crotch at their cutting edges, and the 
knife is sharpened by drawing the cutting edge of the 
blade once or twice through the crotch. 

Knife Cleaner and Polisher.— 

Horace T. Field, Boston, Mass. To thoroughly and 
quickly clean and polish table knives, this machine has 
been devised, operated by a hand crank. It has a shaft 
carrying unconnected spokes, at whose outer ends are 
wood blocks where adjacent sides have leather linings 
between which knives of various thicknesses may be 
held as the shaft is rotated. Some of the spokes carry 
powder boxes instead of the wood blocks, the powder 
being thrown out of nozzles onto the polishing blocks 
and knives as the wheels are rotated. 

Vehicle Spring.— States D. Palmer, 

Marshalltown, Iowa. This invention relates to a road 
cart spring formed as a double ended coil, and provides 
a novel nut lock for the ends of the coils, by which the 
nuts are placed in the coils and shaken to their locking 
position at the ends, to enable the eyebolt to be screwed 
in without allowing the nuts to turn, the nut being also 
permanently locked, so that it cannot come off accident- 
ally and holds the eyebolt in place with a tightly clamped 
and noiseless connection. 

BoTTT^E OR Jug Filling Apparatus. 

—J. J. Hagins, Rock Hill, S. C. For filling molasses, sirup 
and other viscid liquids into bottles, etc., this invention 
provides an apparatus of which the funnel portion is ar- 
ranged to hold measures, the funnel being suspended on 
a frame to fill vessels by triculation, or pouring through 
space. A governor device opens or closes the discharge 
opening according to the weight of contents in the fun- 
nel, and directs the stream or drip to one point, to avoid 
gorging in the mouth of the vessel being filled. 

Hook and Eye.— Josephine C. Cars- 

tarphen. New York City. The hook and eye, accord- 
ing to this improvement, are each formed of a single 
wire, the hook having an inward bend to form a retain- 
ing lug, and each having terminal fastening prongs with 
seiTated edges whereby they may be quickly attached to 
dresses and other garments without having to be sewed 
on. 

Toy Savings Bank.— Florian J.Bohn, 

Philadelphia, Pa. This device is based on the principle 
of a vending or slot machine, and is arranged to deliver a 
small measured quantity of candy or some substitute 
therefor whenever a coin is dropped in^o • the bank, on 
the turning of a key or crank. 



Designs. 

Woven Fabric. — Halbert E. Park- 
hurst, Fitchburg, Mass. This fabric also has elongated 
tuft-like figures raised from the surface in an irregular 
manner and of varying lengths and thicknesses. 

Vehicle Step Pad.— Jacob Hummel, 

Elkhart, Ind. This pad has elongated arms projecting 
from two adjacent sides, the opposite sides having pro- 
jecting hook-like devices. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Manufacture of Explosives. A 
theoretical and practical treatise on 
the history, the physical and chemi- 
cal properties and the manufacture 
of explosives. By Oscar Gnttmann. 
New York : Mannillan & Company. 
1895. Pp. 782-1-5 lix. 8vo. 147 illus- 
trations. 2 volumes. Price $9. 
This work is a valuable addition to technical literature, 
giving as it does the latest processes employed in the 
manufacture of modern explosives. Most of the illustra- 
tions are drawn to scale — a valuable feature in a work 
devoted to technolo.sry. The work begins with a his- 
tory of explosives, then follows an account of the prime 
materials and ingredients of explosives, followed by 
the properties of explosives. Black powder and dy- 
namite, Schultze powder, explosives derived from 
sugar, guncotton, nitroglycerine, picrates, fulminates, 
blasting gelatine, smokeless powders, and the Sprengel 
explosives are fully treated. The chapter on the ap- 



paratus for the examination of explosives gives some in 
teresfing details of the elaljorate methods used In making 
accurate determinations. There is also a chapter on ex- 
plosive factories in general, which contains tables show- 
ing the safe distances from the works for magazines or 
other buildings. 

The Modern Webster Pronouncing 
AND Defining Dictionary of the 
English Language. By Edward 
Thomas Roe, LL.B. Chicago : Laird 
& Lee. 1895. Pp. 432. 18mo. Illus- 
trated. Price, full leather, gilt edge, 
indexed, $1; silk cloth, indexed, mar- 
bled edge, 50 cents ; silk cloth, red 
edge, not indexed, 25 cents. 

This little work presents in compact form nearly all of 
the words sanctioned by good authority which are in 
everyday use. It is printed in clear type and the sys- 
tem of indexing is handy. It contains supplements giv- 
ing abbreviations and phrases from classical and foreign 



Poor's Manual of the Railroads of 
THE United States. New York : 
H. V. & H. W. Poor. Pp. 1800. Price 

$7.50. 
The 1895 volume of this standard work, forming its 
twenty-eighth annual number, well sustains the reputa- 
tion it had previously established as a most compact and 
complete compendium of information relative to the 
railroad business of the country. The book has come to 
be indispensable to all who are seeking knowledge in 
this line, for it is known that the vast array of statistics 
it presents comes almost entirely from official sources, 
which the compilation and arrangement make it easy for 
one to find the figures bearing upon points wherj infor- 
mation is specially desired. The tables showing the 
progress anil results of the operations of the railroads of 
the country for a series of years exhibit at a glance the 
magnitude of the system. The manual is also now made 
to cover the entire field of investment in the United 
States, the financial condition, indebtedness, sources of 
income, assets and population, of every State, county, 
city, and town, issuing obligations for any purpose, as 
well as the various industrial enterprises or trusts. 

'^^W^Anj of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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1. Plate in colors of a handsome cottage at Rochelle 

Park, New Rochelle, N. Y. Two perspective ele- 
vations and floor plans. Cost $9,000 complete. 
IVIr. H. S. Rapelye, architect, Mount Vernon, N. Y. 
A pleasing design for a suburban residence. 

2. Cottage at Kennebunkport, Me., recently erected for 

B. S. Thompson, Esq. Perspective elevation and 
floor plans. A very attractive residence in the 
English style of architecture. Mr. Henry P. 
Clark. Boston, architect. 

3. A cottage at Flatbush, N. Y., recently erected at 

a cost of $4,000. Perspective elevation and floor 
plans. John J. Petit, architect, Brooklyn, N. Y. 
An attractive design. 

4. An all shingled cottage at Mount Vernon, N. Y. 

Perspective elevation and floor plans. A neat de- 
sign in the Colonial style. Mr. Louis H. Lucas, 
New York City, architect. 

5. A suburban cottage at Flatbush, L. I , recently 

erected at a cost of $8,000 complete. Perspective 
elevation and floor plans, Messrs. Rowe & Baker, 
New York City, architects. An attractive design 
in the Colonial style. 

6. A dwelling at Glenwood, Yonkers, N. Y. Perspect- 

ive elevation and floor plans. Messrs. D. & J. 
Jardine, architects. New York City. A most 
unique design. 

7. Three perspective views and floor plans of a resi- 

dence at New Rochelle, N. Y. Architects, Messrs. 
Stephenson & Greene, New York City. A well 
treated design. 

8. A Colonial residence at Mountain Station, N. J. Two 

perspective elevations and floor plans. Mr. H. C. 
Pelton, architect. New York City. 

9. A house at New Haven, Conn., recently erected at a 

cost of $3,500 complete. Two perspective eleva- 
tions and floor plans. A modern economical cot- 
tage design. Architects, Messrs. Stilson & Brown, 
New Haven, Conn. 

10. A Colonial cottage at Bronxville, N. Y., recently 

completed at a cost of $4,600. Perspective eleva- 
tion and floor plan. Mr. W. H. Rahman, architect. 
New York City. 

11. Miscellaneous Contents: Buff brick.— Tower tanks 

for water works, illustrated.— An old Baltimore 
firm. — Compo-Board instead of plaster— Translu- 
cent fabric, a substitute for glass.— Ventilation 
and heating of school buildings. — Ornamental 
glass.— A light and strong lifting jack, illustrated. 
—An improved circular saw, illustrated.— An im- 
proved wood working machine, illustrated.— 
Stamped steel ceilings, side walls and wainscot- 
ing, illustrated. —Spring hinges.— Mallory's stand- 
ard shutter worker and fly screen.— x\.n improved 
nail set, illustrated. 
I'he Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of Architectt-re. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
8ll newsdealers. MUNN & CO., Publishers, 

^61 Broadway, New York. 
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*' U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Handle & Spoke Mchy. Ober Lathe Co„Chagrin Falls.O. 

Screw machines, milling macnmes, and drill presses. 
The Garvin Macb. Co.. Tjaieht and Canal Sts.. New York. 

Use the Houeh Security Casb Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
Soutb Butler, N. Y. 

Thompson Dynamo-electric Machinery. Fifth edition. 
Send address for descriptive circular when ready. Sp«»i 
& Chamberlain, 12 Cortlandt St., New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. ?4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

A capable mechanical engineer wishes position as 
manager of some electric street railway interest;. Is 
familiar with every detail of construction ana can de- 
sign and erect new work. Good references. Address 
Engineer, care of Scientific American office, New York. 

Machinist Wanted— foreman— a man of experience, 
competent to take charge of a manufactory, of forty to 
fifty men, in the country. Must furnish best of refer- 
ences as to ability, character, and habits. To the right 
man good wages will be paid. Address Henry E. Alden, 
Scientific American. 

II^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on appli ration. 
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HINTS TO CORRESPONDENTS. 

IVames and Add rows must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqiiirieiii not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some ans^^^ers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Biiyei's wishing to purchase anj article not advertised 
in our columns will be furnished with addresses of 
hoTTses manufacturing or carrying the same. 

Special Wrilleii I iiroriiiatioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiititic American ^iii ppleinents referred 
to may be had at the office. Price 10 cents each. 

BookK referred to promptly supplied on receipt of 
price, 

Wiiieralsi sent for examination should be distinctly 
marked or labeled. 



(6646) W. I. writes: Kindly decide the 

following: A says 60 pounds of steam in a small boiler 
has as much pressure as one twice its size. B says 60 
pounds steam m a small boiler (provided it can be kept 
at 60 pounds) is as powerful as 60 pounds in that of a 
much larger one. Does 40 pounds steam produce as 
much heat as 80 pounds ? A. The size of a boiler has no 
relation to its pressure, which is always quoted as the 
pressure per square inch of surface of the containing 
shell or tubes. The gross strain on the metal is in pro- 
portion to the size. The thickness of the shell is in- 
creased in large boilers. The power of a boiler is not 
alone due to its pressure; the volume of steam that a 
boiler can furnish at a rated pressure is the measure of its 
power. The heat of steam when confined is a measure 
of its pressure, and the reverse. Steam in the boiler at 
80 pounds pressure is 37° Fah. hotter than steam at 40 
pounds pressure ; but as much heat may be obtained from 
the low pressure boiler, for ordinary purposes, as from a 
high pressure boiler, but a larger volume of steam must 
be used. 

(6647) W. L. B. asks : What pressure 

per square inch does the wind exert on a perpendicular 
surface held at right angles to wind when wind is blow- 
ing 15 miles per hour, and how do you figure same for dii- 
ferent velocities ? A. The force of the wind is usmdly 
computed for square feet, which, by dividing by 144, will 
give the pressure per square inch. The rule is square of 
velocity in miles per hour, multiplied by 0*005 equals the 
pressure in pounds per square foot. Thus 152=225X 
0*005 =1*125 pounds per square foot. 

(6648) A. M. M. asks for a formula for a 

mounting paste for lantern slides. A. For attaching jun- 
tern slide bindings to the glass nothing is better than 
bichromated paste, which is used for attaching paper to 
glass in the manufacture of electric machines, and which 
is a most useful paste for many purposes in damp cli- 
mates. It is made as follows : Flour, 2 teaspoonfuls ; 
water, 4 oz.; bichromate of potash, 5 grains. The flour 
must be rubbed to a smooth batter with the water, then 
placed in a saucepan over a fire and kept stirred till it 
boils. Add the bichromate slowly, stirring all the time. 
Then stand to cool. This paste must be kept in the 
dark and used as soon as possible. Soak the paper in it, 
attach to the glass, and then place in direct sunlight for 
a day. This sets up a chemical change in thcbichro, 
mate and renders the paste insoluble. 

(6649) F. C. B. askb for the formula of 

Carbutt's new acid fixing bath. 
A. Hyposulphite of soda 16 oz. 

Sulphite of soda . .^ 3 oz. 

Sulphuric acid 1 drm. 

Chrome alum /^ oz. 

Warm water 64 oz. 

Dissolve the sulphite of soda in 8 oz. of the water. 
Mix the sulphuric acid with 2 oz. of the water and add 
slowly to the solution of soda sulphite ; dissolve the 
chrome alum in 8 oz. of the water, the hyposulphite soda 
in the remainder, then add the sulphite solution, and last 
the chrome alum. This fixing bath will not discolor un- 
til after long usage, and both clears up the shadows of 
the negative and hardens the film at the same time. Let 
remain two or three minutes after negative is cleared of 
all appearance of silver bromide. Then wash in running 
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water for not less than half an hour to free from any 
trace of hypo, solution. Swab the surface with wad of 
wet cotton, rinse and place in rack to dry spontaneously. 

(6650) J. B. W. says : Can you tell me 

how to make plaster casts hard ? A. To a thin milk of 
lime or lime water add 10 or 15 drops of liquid silicate 
of soda for every pint of fluid used ; this is then thick- 
ened with plaster to a thick cream. Plaster thus pre- 
pared will 8 t in five minutes or thereabout, according 
to the thickness of the cream. If too much silicate is 
used, the soda will effervesce on the surface and spoil 
the sharpness of the impression. 

(6651) B. A. E. asks how to weld to- 
gether small pieces of tortoise shell. A. Small pieces of 
good tortoise shell may be joined so as to form one large 
apparently seamless piece in the following manner: 
Slope the margins of the shells for a distance of about 
14 of an inch from the edge. Then place them so that 
the margins overlap one another, and thus arranged put 
them in an iron press and immerse in boiling water for 
some time. The pieces by this means become so perfectly 
united that the jgint cannot be seen. The Illinois and 
very small scraps jnay be softened in hot water and con- 
solidated by hydraulic pressure in metal moulds. Pro- 
tracted heating of tortoise shell darkens it, and greatly 
lessens its beauty. 

(6652) R. J. W. says, can you tell me how 

to make javelle water ? A. Javelle water, used for turn- 
ing white the ilirtiest linen and removing stains, is com- 
posed of bicarbonate of soda, 4 lb. ; chloride of lime, 1 
lb. Put the soda into a kettle over the fire, add 1 gall, 
of boiling water, let it boil from ten to fifteen minutes, 
then stir in the chloride of lime, avoiding lumps. Use 
when cool. This is good for removing fruit stains from 
white underwear, 

(6653) H. W. C. asks how to fix paper 

on drawing boards. A. Take a sheet of drawing paper 
and damp it on the back side with .h wet sponge and 
clean water. While the paper is expanding, take a spoon- 
ful of wheat flour, mix with a little cold water, and make 
it a moderately thick paste; spread the paste round the 
edge of the drawing paper ] inch wide with a feather, 
then turn the drawing paper over and press the edges 
down on the board. After this take four straight pieces 
of deal wood, % inch by 2^ inch wide; place them on 
the edge of the drawing paper, and put a large book or 
heavy weight on each corner to make the paper adhere 
firmly to the board. In about an hour's time the paper 
will be straight and even, and quite ready for executing a 
drawing. When the drawing is finished, take a sharp 
knife and raise one comer of the paper, then take a 
scale, run it round the edges, and the paper will come off 
easily. Turn it over and take the dry paste off with a 
knife, and all will be peffectly clean, and no paper will 
be wasted. 

(6654) A. D. asks for an improved for- 
mula for printer's rollers. A. This composition, by 
Hawkins and Stacey, London, has an aflinity for printer's 
ink, and is free from glycerine, which is a principal in- 
gredient in roller compositions as usually made, but 
which repels the ink. A composition prepared accord- 
ing to the following formula has been found to answer 
well in practice : Glue or gelatine, 1 lb ; water, 12 oz. ; 
linseed or other suitable oil, 1 lb. 8 oz.; molasses or 
sugar, from 1 lb. to 1 lb. 8 oz.-, calcium chloride or 
potash, % oz. ; powdered resin (if required), 2 oz. The 
glue is first soaked m ihe water and then melted, and the 
linseed oil (warmed to a temperature of about 150° F.) is 
then very gradually added and thoroughly mixed with 
the melted glue. The sugar or molasses is then added to 
the mass kept at a suitable temperature, and the calcium 
chloride then incorporated. If a very tough composition 
be required, the resin (dissolved by heat in a little linseed 
oil) is to be added. The composition may be made non- 
absorbent of water by dispensing with the calcium 
chloride and substituting a similar amount of bismuth 
carbonate. 






Bobbin sticks with bobbins, machine for filling, 

M. & R. F. Halfpenny 548,1 

Boiler. See Steam boiler. 

Boiler attachment, steam. S. J. Geoghegan 548,3 



Garbage, treating, J. Wodiska 548,342 

Gardening and field implement, convertible, G. 

W. Bidden 548,348 

Garment supporter loop, E. S. Smith... 548,234, 548,235 



Bonding jack, F. T. Walton 4 ,332 ' Gas, means for automatically separaLintj Uquids 



Boot or snoe, W. C. Collyer 548,427 

Boot or shoe uppers, machme for flanging, C. C. 

Eisenberg 548,184 

Boring machine, E. W. Harden 548,539 

Bottle, J. C. Pratt 548,457 

Bottle, uon-refil ling, E. Ermann 548,307 

Bottle stopper, Smith & Sinnickson 548,471 

Bottle washer, J. Ungvary 548,408 

Bottl es, device for.pre venting fraudulent refilling 

of, J. F. Cummings 548,428 

Bottling table, G. N. Schmidt 548,466 

Box. See Paper box. 

Boxstrap, B. H. Vogel 548,483 

Bracket. S ee Scatfo Id bracket. Sh elf bracket. 
Brake. See Air brake. Car brake. Electromag- 
netic brake. Magnetic brake. Safety and 
emergency brake. Vehicle brake. 

Brick machine, H. C. Barker 548,287 

Brick press charger, D. W. Cummins 548,522 

Brush, glue, VV. E. Brock 548,292 

Bubble fountain, soap, S. H. Tacy 548,477 

Buckle, F. B. Converse 548,354 

Buckle, H. T. Richmond 548,274 

Bureau, washstand, and writing desk, combina- 
tion, J. Ehn 548,433 

Button and lacing stud, E. Kempshall 548,31ti 

Buttonhole moistener, C. Miller 548.572 

Button making machine, Lippitt & Pope 548,564 

Buttons, making solid metai. L. A. Bocognano 548,351 

Cabinet, delivery, Foster & Rison 548.534 

Cable hanger or clip, W. P. Crockett 548,297 

Cableway,C. Helman 548,441 

Calcium carbide process, T. L. Willson (r> 11,511 

Calculating machine, W. G. Lenker 548,563 



from natural, M. G. Reynolds 548,458 

Gas meter apparatus, coin-freed, F. Wright 548,494 

Gas vending machine, coin-controlled, W. Web- 
ber : 548.334 

Gate, H. P. Talbot 548,478 

Gear, driving, F. Hayes 548,311 

Generator. See Steam generator. Vapor fuel 

generator. 
Glass and manufacturing same, wire, Croskey & 

Locke 548,520 

Glass blowing machine, W. S. Bellows 548.600 

Glass bl owing machine, W . H. Chapin 548,605 

Glass blowing machine, M. J. Owens 548,587. 548,588 

Glass tombstones, apparatus for making, J, H, 

Dittmann 548,525 

Glove, l\ Heafleld 548.541 

Glove holder, J. C. Grout 548,362 

Gold concentrating machine, Sill & Wright 548,233 

Gram meter, Huber & Miller 548,550 

Grain or milling products, sorting and cleaning 

machine for, A. Schnetzer 548,328 

Grinilstone dressing and peeking machine. H. B. 

Robischung 548,272 

Hame, W. Irvine 548,368 

, . . „.w,.^„ Harmonica, mouth, M. Messner- ■ 548,214 

... 548,316 i Harness, appliance for suspending drop, A. Rip- 
ley 548,459 

Hatch door, Coe & McBride 548,806 

Hay loader, A. Westman 548,491 

Hay rake and loader, W. H. Kadel 548.257 

Hay rake attachment, Rehart & Bernard 548,594 

Heater. See Steam heater. 

Heating apparatus, N. E. Frost 548,436 

Hedge, plashed, D. W. Aylworth 548,500 



Lawn sprinkler, traveling, .1. B. Fellows 548,358 

Lead, making white, J. S. MacArthur 548,566 

Lens gage, J. T. Brayton 548,290 

Lifting jack, P. I. Joyce 548,443 

Linotype machine, P. T. Dodge 548,432 

Lock. See Electromechanical lock. Mail bag 
lock 



Calendar, H. C. Fischer 548,620 , Heel compressing machine, Glidden & Heys 548438 

Can. See Milk can. Oil can. Self-sealing can. j Hinges to box lids, machine for applying, W. S. 

Can, H. Schaake 548,465 Ivins 548,204 

Can heading machine, H. Schaake 548,463 1 Hook. See Lacing hook. 

Car bolster, W. Case 548.294 , Hoop driver and fastener. Marsh & Hight 548,213 

Car brake. C. B. Oviatt 518,219 ' Horseice creeper. G/F. Brintnall 548,353 

Car brake, automatic, S. Snell 548,474 1 Hydrauhc systems, automatic pressure control- 
Car controller, electric street, G. Valley 548,599 ling mechanism for, J. H. Hubbell 548,549 

Car coupling, C. A. Ballreich 548,285 Icehouse, M. B. Eaton 548,356 

Car coupling, G.W. Clayton 548,2i)5 Igniting device, W. White 548,492 

Car coupling, J. T. Evans 548,248 ' Inductance coils, method of and means for tem- 

rar coupling, A. Logendre 548,211 I nerature adjustment for. O. B. Shallenberger. 548,230 

Car coupling, B. F. Rider 548,275 ' Injector, oil feed, H. R. Frisbie 548,609 

Car door cleat and fastener, H. Woodrufl' 548,281 Jack. See Bonding jack. Lifting jack. Smoke 

Car fender, J. Balmore 548.286 jack. 

Car fender, L. Dulligan 548.300 j Joint. See Fence joint. Rail joint. Wheel rim 

Car fender, street, H. Meyer 548,570 , joint. 

Car fender, street, H. Wilson 548,339 ' Kiln. See Lumber drying kiln. 

Car life-guard, street, W. Black 548,173 Kitchen cabinet, 0. I'lshero 548,531 

Car replacer, W. A. Selts 548,468 Knife. See Cheese knife. 

Car window, H. V. Herrmann 548,544 Knitting machine, W. R.Johns 548,205 

Cars, automatic device for blocking railway, J. ' Knirtine^ machme, circular. W. R. Johns 548.206 

H.Patinetal 548,269 Lacing book, M. >. Bray 548,512 

CardWg machine stripping mechanism, h\ A, 1 Lamp, W. M, Hoerle 548,314 

Plather 548,249 Lamp, electric arc, T. E. Adams 548,413, 548,414 

Cards, manufacturing playing, S. J.Murray 548,216 Lamp globe cleaner, C. H. Green 548,537 

Carousel, C. E. Morcross 548,450 Lamp, phosphorescent electric. D. M. Moore 548,574 

Carpet fastener, W. D.LeFevre.... 548,444 Lamp shade, J. Lemav 548,373 

Carpet fastener, stair, M. T. J. Ochs 548,452 Lathe, barrel , H. S. Hopper 548,548 

Carpet, woven pile, R. B. Loynd 548,321 " ...... .. .._„.. 

Carrier. See Parcel and cash carrier. 

Case. See Match case. Music case. 

Casting and handling pig metal, apparatus for, H. 

R.Geer 548,188 

CattJeguard, A. G. Dailey 548.430 

Chain, sprocket, J. Rau 548,591 

Chair, E. B.Koken... 548,258 Lock. R. R. Ball 548,418 

Chalk sharpening machine, J. Guzowski 548,252 I Locomotive, electric, W. H. Knight 548,371 i 

Cheese knife, Irving & McKay 548,315 I Loom warp beam, G. F. Hutchins 548,442 

Cigar lighter, electric, F. W. Schindler- Jenny 548,396 ] Lubricant, making a, T. J. Lovett, 548,376 

Clasp. See Stud retaining clasp. | Lumber drying kiln, H. J. Morton 548,445 

Clay tempering apparatus, D. W. Cummins 548,521 ; Magnetic brake, O. S. Walker 548,331 

Clippers, mechanism for operating hair, M. G. i Magnetic separator, J. D. McKinnon 548.383 

Gillette 548,189 ; Mail bag lock, G. Koch 548,318 

Closet seat and cover, F. G. Higia 548.367 Mail crane, delivering and receiving, A. P. 

Clothes drier, J. J. Bisel 548,rX17 I Hauss 548,364 

Clothespin, W. H. Johnson 548.554 Mail pouch, catch, A. P. Hauss ,. 548.363 

Clutch, friction. A. D. Elliott 548,520 Match case, H.J. Koster 548,559 

Cock attachment, gas, F. Kitzler 548.370 j Measuring and registering liquids drawn from re- 
Coffee roaster, A. F. Teigen 548,405 | ceptacles, apparatus for, W. A. G. SchonLey- 

Conduit system, underground, H. C. Burk 548,514 1 der 548,276 

Copy holder, Hume & Gresley 548.552 I Measuring curvature of lenses, instrument for, J. 

Cotton pres8 tramping attachment, T. C. Eber- I T. Brayton 548,291 

hardt 548,304 Metal polishing compound, E. M. Harris 548,310 

Coupling. See Car coupling. Pipe coupling. , Meter. See Electric meter. Grain meter. Water 

Shaft coupling. meter. 

Crusher. See Stone and ore crusher. Metering apparatus, electric, W. S. Barstow 54.8,419 

Crushing machine, M. G. Bunnell 548,178, 548,179 Mica, method of and apparatus for purifying and 

Cultivator standards, means for connecting foot- pul vei t zmg, T. J. Lovett 548,377 

pieces to, J. L.Jones 548,207 Milk can, condensed, C. A. Smith 548,472 

Current regulator, alternating, C. P Stelnmetz... 548,400 , Motor. See Electric motor. Pressure motor. 
Currents, method of and apparatus for rectifying ! Music case, T. Ray 548,393 

alternating, J. B, Neher 548,217 i Musical instrument string peg device, A. 

Curtain fixture. G. H. Groth 548,192 j Streicher 548,475 

Curtain or blind fixture, T. U. Walter 548,485 Mustache trainer, F. E. Paden _. . 548,387 

Curtain ring, Bennett & Furlong 548,244 

Cutter. See Band cutter. Pipe thread cutter. 

Thimble thread cutter. Vine cutter. 

Cyclometer, C. H. Veeder 548,482 

Decorative films, roll for holding and applying, 

W.H.Coe(r) 11,510 

Dental mallet, M. L. Bosworth 548,602 

Dental mallet, automatic, H. M. Fry 548,359 

Derrick, O.M. Loveridge 548,375 

Desk companion, Y. T. Brown 548,247 „ 

Detector bar clip and link. Miller & Stiles 4 ,323 1 Orange or fruit washer, J. C. Wilson 

Differential mechanism, A. Blauvelt 548,349, 548.350 ; Or e separator, magnetic, C. G. Buchanan 



Nailing machine, combined single and duplex, G. 

A. Ambler 548,343 

Nut lock, J. F. Humphrey 548,612 

Nut lock. J. Kaldrider 548,556 

Nut making machine. S. Vanstone 548,617 

Oar and oar lock, J. Forbes 548,186 

Oil rcan and lamp tiller, combined, Atkinson & 

Miller 548,284 

Oils . purification of mineral, W . B. Price 548,391 

Oiling can, illuminated. J. D.Porter 548,616 

^ • . , ^ .,... 5^M1 

548,176 



Dike, cantalever, W. Flynn 548,251 ! Oxidizing protosalts of iron to persalts, N. 

Disinfectm g apparatus, C. Herscher 548,545 ' McCulloch 548,( 

Display cover for barrels, L. C. Hubbard .. 548.199 Packing for builders' use, sound-deadening and 



Doubletree, O. McDermott 548,1 

Dredger disc barge pipe. L. W. Bates 548,503 

Dredging machine. Wood & Alexander 548,242 

Drier, See Clothes drier. 

Drying and evaporating apparatus, Moller & 

Pf feif er 548,573 



incombustible, S. Cabot 548.515 

Padlock, indicator, L. F. Curtis 548,523 

Pantaloons attachment, J. A. Gendron 548,308 

Pantograph, Russell & Shilling 548.327 

Paper box, E. E. Plnkerton 548,456 

Paper folding machine, C. Erling 548.r'^ 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more than one hundred thousand applications for na- , 
tents at home and abroad, enable us to understand the 
laws and practice on both coniinents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

October 22, 1895, 

AND EACH UEAKING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid, apparatus for concentrating sulphuric, E. 

Dyson. 548.303 

Advertl |ie device, H. Joski 548,555 

Air braK^ Wessels & Lee 548,335 

Air compressor, J . Stambaugh, Jr 548,899 

Air compressor. E. Wittmann 548,493 

Amajgamator, A. C. Rumble 548,595 

Amalgamator, Jidrostatic electric, J. D. McKin- 
non MS,2a5 

Animal trap, M. B. Morris 548,578 

Anti pyrin compound, A. Boeglin 548,352 

Anvil attachment, W. T. Heck 548,423 

Axle, railway car, J. A. Mahood 548,567 

Baker and broiler, portable, R. H. Ashmore 548.499 

Balance device, scoop, F. W. Taylor 548,479 

Ballot distributing arid registering machine, E. 

B. Olmsted 548,325 

Balls, apparatus for moulding golf, W. HilJman.. 548.546 

Band cutter and feeder, H. Wappalhorst 548,486 

Barrel register, automatic, S. C. Wood 548,243 

Bath. See Snower bath. 
Battery. See Dry batter v. 

Bearing, ball, H. H. Ham 548,440 

Beers, etc., apparatus for pasteurizing or steriliz- 
ing and cooling, P. Puvrez 548,392 

Belt slideand skirt supporter, L. Sanders 548 462 

Belt tightener, C. C. Stuart 548,404 

Bicycle, W. C. H'ortney 548,187 

Bicycle auxiliary seat, C. A. Stokes 548,621 

Bicycle driving gear, J. Rau ., 548,592 

Bicycle lamp bracket, clamp, W.N. Beardsley 548,422 

Bicycles, adjustable handle bar for, J. Eller 548,306 

Bicycles, changeable speed gear for, G. G. Powell 548,390 

Binder, temporary, E. Marble 548,615 

Binding corn fodder, means for, W. R. Tebow 548,237 

Bit, F. W. Nelson 548,385 

Block system, automatic, J. Shoecraft 548,469 



Dry battery, F. M. Archer 548,415 Paper holder, toilet, J. Lucas 48,260 

Dry or earth closet, H. A. Hecox 548,543 Paper weight and calendar, combined, R. F. Rob- 
Drill See Rock drill. Rock core drill. inson 548,461 

Drill. R. Huffman 548,551 Parcel and cash carrier, Merriam & Scott 548,261 

Duplicating articles, machine for, E. R. Darling.. 548,298 , Penholder, T. Lehmbeck 548,259 

Dust collector. Week & Ideson 548,490 i Phase adjustment, O. B. Shallenberger 548,231 



Dye and making same, brown, C. Ris 548,460 

Dye and makina same, nitrosonaphthol. Ash- 
worth & Burger 548,346 

Dye, brown, Ashworth & Burger. . . .548,344, 548,345, 548,416 
Electric currents to obtain constant effective in- 
tensity or voltage, converting or transform- 
ing periodic, P. Boucherot 548,511 

Electric desk Ught, W. R. Kinsman 548,369 

Electric light condenser and accumulator, phos- 



Pin. See Clothes pin, 
Pipe. See Tobacco pipe. 

Pipe coupling, J. P. Dwyer 548.303 

Pipe coupling, W. S. Haines 548,610 

Pipe thread cutter, J. C. Cavanaugh 548,180 

Pipe wrench, G. H. Miller 548,571 

Planes, shavings guide for carpenters', L. B. 

McDonald 548.582 

Planter, potato, F. Gaunt 548,437 



phorescent, D. M. Moore 548,575 Planter, pumpkin seed, G. E. Wilson 548,241 

Electric lighting by interruptions, phosphores- I Pleasure lake and slide course and conveyer 

cent, D. M. Moore 548,576 ' therefor, (\ A. Idler 548,256 

Electric machine, dvnamo, E. Thomson 548.406 I Plow, W. S. Chase 548,181 

Electric meter, W. H. Scott 548,4S7 Plow, Sinclair & Sellers 548.277 

Electric motor, I. E. Storev 548,401. 548.402 Plow, disk,S. D. Poole 548.590 

Electric motor controller, McLane & McClintock. 548,448 Plow, gang, O. T. Owens 548,"" 



Electric motors, regulating, VV. B. Potter 548. 



Plow stock, R. L. Nelson c... 548,449 



Electric snap switch, J . H. McEvoy 548,583 I Pneumatic apparatus for turning air tubes, F. W. 



Electric switch, J. L. Black 548.601 

Electric transformers, automatic switch for, A. 

G. New et al 548,266 

Electromagnetic brake, J. L. Black 548,509. 548,510 

Electromechanical lock, W. W. Alexander 548,282 

Elevator. S ee Water elevator. 

Engine. See Steam engine. Traction engine. 

Engine reversing gear, H. L. Wilson 548,340 

Engines, electric stop motion for, L. St. Peter 548,589 

Envelope, J. F. Forsyth 548,532 



Morgan 548,264 

Pressure motor, fluid, W. A. Bole 548,246 

Printer's galley rack, H. B. Rouse 548,273 

Printing guide, hand, L, K. Scotford 548.226 

Printing machine, Eddy & North 548,357 

Printing playing cards. S. J. Murray 548,579 

Printing press, E. H. Wilcomb 548.411 

Puller. See Stump puller. 

Pump, steam, J. W. Templm 548,480 

Pump vent controlling device, E. W. Monroe 648,262 



Saw set, A . Holecek 548,197 

Sa stretching machine, E. B. Rich 548.394 

Scaflold bracket, C. E. Heeter 548,313 

Scale, weighing, a. r. Beal 548,421 

Scows, launching table for dumping. S. Webber. . 548,489 

Scraper for unloading cars, etc., G. T. Dixon 548,527 

Screen. See Window screen. 

Seal. D.J. Arnold 548,170 

Seal, car, A. G. Malmstrom 548,568 

Self -sealing can, W. Dunn 548»301 

Separator. See Magnetic separator. Ore sepa- 
rator. 
Sewing machine lap seam attachment, C. F. Lord 548,212 

Shaft coupling, W . Griscom 548,191 

Shafts, fastening device for securing heads to, N. 

W. Condict 548,182 

Shank stiflener machine, N. C. Ruberg 548,225 

Sharpener for rotary plows. G. W . Hoyman 548,198 

Sheif bracket. T, Corscaden 548,296 

Shoe, J. P. Nealon 548.384 

Shower bath, portable, O. F. Grant 548,190 

Shutter fastener, C. Barbarow 548,501 

Signal box, non-interference, W. H. Klrnan 548.317 

Siphon. Montgomery & Ramond 548,215 

Skirt, F. A. Johnson 548,613 

Slat and wire fabric, machine for making, E. 

Bern inghaus 548.506 

Bmoke jaf^k, H. Bruyn 548,604 

Smoke preventiug furnace. W. S. Hazelton 548,253 

Soap holder. C S. Stevenson 548.236 

Sodium carbonate, apparatus for making, J. A. 

Bradburn 548,174 

Soldering apparatus, can, H. Schaake 548,464 

Sole cut tin g machine, A. N. Miller 548,379 

Spacer or spacing gage, J. H. Poster 548,533 

Spinning or twisting machine spindles, ball bear- 
ing for, E. Maertens 548,378 

Spring. See Windmill spring. 
Sprinkler. See Lawn sprinkler. 

Staple mach ine, G. H. Ryan 548,596 

Steam boiler, J. Pierpoint 548,455 

Steam engine. A. K. Mansfield 548,322 

Steam generator, multitubular, Normand & 

Sigaudy 548,451 

Steam heater, W. H.Curtis 54f.429 

Steep tank, W. H. Prinz 548.618 

Steering aj piratus, .1. Bonner 548,289 

Stereotype plates, manufacture of, V. Lowendahl 548,320 
Stitch separating and indenting machine, J. B. 

Hadaway 548 309 

Stone and ore crusher, M. G. Bunnell 548.177 

Stop mechanism, electric. Wood & Miller 548,280 

Stopper. See Bottle stopper. 

Stove, oil, H. P. Wilder 548.337 

Street sweeper. C. Hvass 548,200 to 648 202 

Stud retaining clasp, H Wild 548.336 

Stump puller, W.M.Todd 548,278 

Swaging machine, W. H. Dayton 548,431 

Switch. See Electric switch. Electric snap 
switch. 

Switch Stan d, N. O. Goldsmith 548,535 

Switch stand and lock, B. S. Robertson 548,222 

Table. See Bottling table. Extension table. 
Tableaux vivants, apparatus for exhibiting. B. 

V on Kilanyi 548,279 

Tank. See Steep tank. 

Telephone exchange apparatus, C. E. Scribner 548,227 

Telephone receiver support, 1. J. Kusel 548,210 

Telephone switchboard apparatus, C. E. Scribner 648,228 
Telephone switchboards, keyboard apparatus for, 

C. E. Scribner 548,229 

Tent, S. F. B. Biddle 548,425 

Testing machine diagram attachment, T. Gray... 548,361 

Thermostat, H. A . Tobey 548.330 

Thermostatic r^ulator, H. A. Tobev 548.407 

Thimblethreadcutter, M. J. Amsden 548,497 

Thrashing machine, M. Hay 548,540 

Thrashing machine, J. Morningstar 548,577 

Till, check, H. P. & H. B. Lavender 548.562 

Time recorder, workman's, M. M. Zellers 548,412 

Tinsmith's shearing device, H. S. Grannis 548.586 

Tire, wheel, Masset & Bartig 548,619 

Tires, cement injector for repairing pneumatic, 

C. G . Page 548,268 

Tobacco from moulds, machine tor expelling, W. 

P. Mayo 548,569 

Tobacco pipe, G. A. Hvnds 548.203 

Tool, CO mbination, H. C. Caldwell 548,516 

Tool, machine, J. Browning 548.175 

Torpedo launching apparatus, Lloyd & Hutchin- 
son 548,374 

Traces, spreader bar for harness, W. Louden 548,319 

Traction eneine, E. J. Shrader 548,470 

Trap. See Animal trap. 

Trousers stretcher, H. F. Smyth 548,473 

Trousers stretcher, J. B. Sweetland 548,476 

Truck, car, C. F. Heath 548,365 

Trunk guard, removable, H. B. Pitner 548,270 

Twine holder and cutting device, combined, J. M. 

CofiH eld 548,519 

Typewriting machine, W. H. & J. V. Hulse, Jr.... 548,611 

Typewriting machine, W. M. Jenne 548,553 

Typewriting machines, key or cap for, Briggs & 

Rynd 548.513 

Valve gear, G. A brams 548,168 

Valve gear, F. M. Stevens 548,598 

Valve gear, ] ocomoti ve, F. M. Stevens 548,597 

Valve handle, steam. W.W. Shoe 548,398 

Valve, pressure regulating, C. L. Bastian. . . . . . 548.172 

Valve releasing gear, C. A. Dixon 548,526 

Valve, steam, J. Casey 548,518 

Vapor fuel generator and burner, automatic, I. S. 

Elkins 548,305 

Vehicle brake, E. Hecht et al 548,542 

Vehicle draught attachment, T. S. Bailey .. 548,417 

Velocipede, B. C. Hicks 548,366 

Vending miichinc, coin controlled, F. D. Arthur.. 548,283 

Veterinary mouth speculum, H . Haussmann 548,194 

Veterinary mouth speculum, W . L. Vetter 548,409 

Vine cutter. H. J. Evans ... 548,530 

Voting machine, T. D. Stroup 548,403 

Wagon body, W. O. Shadbolt 548.397 

Washer. See Bottle stopper washer. Orange or 
fruit washer. 

Washing machine, R. P. Brooks 548,293 

Washing machine and concentrator, dry, Dickin- 
son & Graves 548,299 

Watch balance spring, M. Anzelewitz.... 548,169 

Water closet, R. D. Rogers, Jr 548,395 

Water closet, F. A.Wells (548,239 

Water closet flushing apparatus, J. G. Beattie 648,288 

Water elevator, VV. Hilton 548,196 

Water meter, L. H. Nash 548,565 548,58 

Water meter, disk, L. H. Nash 548,584 

Welding furnace. O. A. Ames 548,496 

Well boring and drilling mechanism, W. L. Hard- 
castle 548,538 

, Welt beating and shoe trimming machine, C. 

Dancel 648,524 

! Wheat, etc., machine for cleaning or polishing, 

A. H. Beasley 548,347 

! Wheel rim joint, vehicle, L. Kastetter 648,221 

: Whiflletree, S. T. xMofiitt 648,380 

; Whist apparatus, duplicate, H. H. Everard 548,185 

1 Whist tray, duplicate, A. H. Howard 648,255 

I Windmill, J. E. Atwiiod 648,171 

Windmill spring. O. H. Wallen 548,484 

Window screen, H. A, Way 548,488 

Window stile pockets, machine for cutting, F. V. 

Ph illi ps 648,454 

Wire bending device, C. C. Morgan 648,263 

Wire device, V. Lassen 548,614 

Wire stretcher, W. S. Brown 548.603 

\\ ood working machine, combination, L. F. Parks 548,220 

Woodworking machinery, Calloch & Delcroix 548,517 

Wrench. See Pipe wrench. 

Wrench, J. W. Cush man 548,355 

Yoke center, neck, S. Pearson 548',326 



Envelope, C. M. Foster 548,250 \ Punch, C. Hood .'. .... . . ! . . . . . . .^ T. . . . . 548,547 

Envelopes, bags, etc., apparatus for fastening, F. j Quillers. stop motion for ribbon, W. H. Sharp 548,232 

C. Lynde 548,565 Racking or transferring carbonized liquids, appa- 

Eztension table, C. W. Munz 548.447 ratus tor, C. Barus 548,502 

Eyelet, E. Kempshall 548,558 Rail joint, F. W. Weber 548,238 

Eyelet tie, shoestring or corset string, B. A. Jor- Railway, combined electric and cable. Beach & 

dan 548,208 Kern 518,504 

Fare register, L. Ehrlich et al 548,434 , Railway safety device, B. C. Rowell . .... 548,224 

Feet^ water regulator and alarm, automatic, J . M. I Railway signaling, J. P. Coleman . . 548,426 

Williams 548,240 Railway switch closer, automatic, A. Keiser 548,557 

Felting machine, V. Coq 548,183 Rail wav, three-wire electric, W. B. Potter 548,389 

Fence, J. S. Orr 548,267 Railway train safety slop. B. C. Rowell 548,223 

F'ence joint, iron, J. T. Ward 548.31^ Railways, electric block signaling instrument for. 

Fence tightener, slack wire. J. Bauer 548,420 A. C. Eraser 548,435 



Fertilizer from night soil, apparatus for making, 

E. Lamb :. 548,561 

Filter, A. Bodesch 548,245 

Filter, water, J. Mull igan 548.381 

Filtering apparatus. J. B. C. Krohnke 548,209 

Filtering apparatus, F. K. Way 548,487 

Filtering attachment for water faucets, W. A. 

Wdliams 54,338 

Firearm, magazine, W. W. Wetmore 548.410 

Flour, Bergtold & Van Denbergh 548,424 



Railways, metallic roadbed construction for, C. 

J. Griffith 548,439 

Railways, underground conduit for electric. R. 

Uren 548,481 

Rake and hay loading machine, combined, Re- 
hart & Bernard 548,593 

Rake. See Hay rake. 

Recorder. See Time recorder. 

Ref ractometers, double prism for totally reflect- 
ing, E. Abbe 548,495 



Flower pot attachment, O. C. Bjelland 548.508 Reeister. See Barrel register. Fare register. 



Flushing device, G. J. Kremelberg 548,560 

Footwear, rubber soled. C. L. Higgins 548.195 

Fountain. See Bubble fountain. 

Furnace. See Garbage furnace. Smoke prevent- 
ing furnace. Welding furnace. 

Furnaces, bell for blast. Berger & Th ompson „ 548,505 

Furniture, adjustable support, for school, A. 

Andren 548,498 

Gage. See Lens gage. 

Galvanizing and tempering tank, C. A. Bmanuel- 



Regulaior. See Current regulator. Feed water 

regul ator. Thermostatic regulator. 
Ring. See ('urtain ring. 

Road machine, H. Poucher 648,271 

Roaster. See Coflee roaster, 

Rt)ek core drill, Daggan & Bullock 548,607 

Rock drill, H. B. McCabe 548,324 

Rule, key seat, F. Stemmerich 548,329 

[ Saddle pad. A. H. Larkin 548,372 

Safe, fireproof, M. Mosler 648,446 



DESIGNS. 

Badge. J. R. Auberson 

Bathtub, O. Marsehuetz." 

Cake, J. H. Tyler ... 

Cake, etc., M. Meredith 

Caris, tray for playing. Z. T. Hali 

Cigar bunching machine platen, N. D u Brul 

Dish, H.J. M.P. LaBastide 

Game board, L. Myers 

Glass vessel. J. W. Gaitber 

Handle, F. R. Hirsh 

Hardware plate, F. R. Hirsh 24,783, 

Kettle cleaner. M. J . Chesley 

Knob, F. R. Hirsh 

Marking post, II. & C. E. Howland 

Pencil clasp, W. K. Wood 

Scale weight shell, S. Kmt 

Spoon, M . M S ledf^e 

Spoons, etc.. handle for, C. C. Wientge 

Stove lid lifter. F. Hohlfelder 

Stove, oil, C. H. Boeck 24,775. 

Wrench and spanner, combined, A. A. Spadone.... 



son 548,529 Safety and emergency brake. F. McDermott 548.„_ 

Game device, musical, A. T. Hays 548,312 Sash bearing, window, J. M. Oliver 548,218 

Garbage furnace, W. Horsfall 548,254 Saw frame, F. W. Otis 548,453 



24,769 

24,777 
24,787 
24,788 
24,770 
24,779 
24,186 
24,771 
24.785 
24.782 
24,784 
24.772 
24.781 
24:778 
24.768 
24,780 
24,766 
24,767 
24,774 
24.776 
24,773 

A pi'inted copy of tbe specification anddrawingot 
anypatentin the foregoing list, or anv patent in print 
issued since 1863, will be furnished fi^om this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

C' n. n n f 1 i n. n n a r e n r s may no w be obtained by th e in- 
ventors for any of the inventions named in tbe fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
I mstructions address Munn «& Co., 361 Broadway, New 
' York. Other foreign patents may also be obtained. 
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"^Dpcriisements. 



ORDINARY RATES. 



Intiifip Fas'e. each inaertion ■ 
llnc.u P:i^e. eticii iiiNerrion - 



75 centH a line 
- - $1.00 a line 



1^" For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charees per agrare line — about eight 
w^ords per line. This notice sbows Lbe widtb of the line, 
and is set in agate type. T^^neravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the roiiowing week's issue. 



WOOD 01 IHETflL WORKERS 
without steam power can save 
time and monei/ by using our 

FootanmiaiiilPowerMiqerg 

SEND FOE CATALOGUES— 
A — Wood-working Machinery. 
B— Lathes, etc. 
SENECA FALLS MFG. COMPANT, 

695 Water St., Seneca Falls, N. Y. 

AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of pat ents 
granted for the various subjects upon which petitions 
have heen filed from the beMinning down to December 
31, 1894. Contained in Scientific American Sitp- 
Pi.EMKNT, No. lOOVS. Price 10 cents. To be had at 
this office and from all newsdealers. 




.POWERS FOOT! SHAPERS.PLANERS. DRILLS. 
1_ Jk^UE'C MACHINE SHOP OUTFITS. TOOLS 

hM#% ■■^EiO*' AND SUPPLIES. CATALOGUE FREE 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0. 




HAVE YOU SEEN 

The New Green River Al 
Drilling Machine P 

Everything done— drilling and revers- 
ing—with one hand without taking it 
from crank. Price - - $15.00 

lE^" Send for Catalogue. 

WII.EY ifc RUSSEl.L. MFG. CO. 

Greenfield. Mass., U. 8. A* 



inrflQ DEVKKOPEI). Absolute secrecy. Send 
I U LH u for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
in business. Giirdam *fc Sou, 9S John St., New York. 



The Xobinson Patent Grinding Mill 

'■■■:■'■■■ Capacitv -^^^m I 

5>ooo to 5,000 '^B ' 

POUNDSoF rZtO M€.AL H^^ 
PER HOUR. 'I'M. 

MUNSON BRps., "^^l.^#i':. .:t^M:^i I 



LITTLE GIANT BOLT CUTTERS 

and NUT TAPPERS. 




WELLS BROS, & CO.. 



Complete with Tap Chuck, 
Taps, Dies, and Collets. Cut- 
ting 9 sizes, from J^ to 1 inch. 
Has improved clutch on spin- 
die for running die off after 
thread is cut, making quick 
return. 

J^" Send for fully illustrated 
catalogue. 
P. O. Box B, Greenfield, Mass. 



$26.50. An 8 Light 16 C.P. 110 Volt Dynamo 




Not a foy, but a high grade, 

substantial machine, which 

we guarantee to do all we 

claim for it. We place this 

machine on the market at 

above low price in order to 

introduce our Dynamos and 

Motors of larger sizes. 

'Si^f^Send for circular No. 26. 

ROTH BROS. & CO., 

30 to 34 Market St., 

Chicago, 111., U.S.A. 



NOW READY! 



Seventeenth Edition of 

Experimental Science 




HE VISED AND ENLARGED. 
I'JO I'aues and 110 Siipei'b Cuts added. 

Just the thing for a holiday present for any man, 
woman,student, teacher, or any Dne interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interestiner Optical Illusions, the 
Upcical Proieccion of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Rlectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, T82 fine cuts, substantially and beautifully 

hound. Price in cloth, by mail. *4. Half morocco, S 5. 

^^^6end jar uiwsiiaied circular, 

MUNN & CO.. Publishers. 

Office of the SCIENTIFIC AMERICAN, 
361 BKUADVVAY, NEW YOitll. 




REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES, l:Sc^iJ'l?^^Vo\^^^'^^ ''"•• 

AGENTS WA NTkD in all parts of the United States to manufacture 
our Grates on royalty. B^" Send for Catalogue. 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
General Office and Works, io26»i028 Filbert St., Philadelphia, Pa. 




FOOT POWER lathes! 




For Electrical and Experimental J 

Work : 

Gunsmiths and Tool Makers £ 

General Machine Shop Work % 

Bicycle Repair Work £ 



High Grade Tools 
Correct in Principle 
Elegant in Design 
Superior in Construction 



IIOCITJ 



THE BEST FOOT POWER LATHES MADE 



CATAVOCUC • 

FRce • 



W. F. & JOHN BARNES CO. i 

.1999 RUBY STREET. AOCKFORD, ILLSJJ 




YANDUZEN*IIV"PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Quaranteed. 

lo size:s. 

200 fo 12000 Gallons per Hour. 
Cost $7^0 $75 each. Address 

THE E. W. VANDUZEN CO., 

^ to 108 E. Second St., Cincinnati, 0. 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working; drawings, details, and 
directions in full. Four entiravings, sliowinj; mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river m winter. By H. A. Horsfail, 
M.E. Contained in Scientific amkkican Supple- 
WENT, 1. The same number aitjo contains the rules and 
rejinlations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 




^Si/RABZxrli 



Durable — Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. %^ Send for 
free sample of roof 12 years old^ 
with circular and price list to 
WARREN CHEMICAL 

A; MKti. CO.. 
S5 Fulton sSrreet, 

New York. U. S. A. 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

B^T" Mau 'lue send yoa our Catalogue, 
ii)inch iviU give you some informatinn'i 
GRAFTON JSTONE COMPANY, 
No. 80 River Street, Grafton, Ohio 




FORMED 



MILLING GUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 
^ iW Illustrated Catalogue Free. 

Tho T QtorrPtt On Manufacturer of Fine Tools, 
1 lie b. 0. Old! 1 Cll UU.. p. o. Box 13, ATHOL, MASS. 




NICKEL 

AND 

ELECTRO-PLATING 

Apparatus and Materiai. 

THE 

Hanson & Van Winkle Go. 
Newark. > . ,1 , 

81 1.1BERTY St., N. Y. 

35 & 37 S. Can al St., 
Chicago. 



BUY 
TELEPHONES 

That :iri' ffooH— not '"cheap ihiiies." The difler- 
ence in cost is little. We guarantee our apparatus and 

Siarantee our customers against loss by patent suits, 
ur guarantee and instruments are HOTH <;ooi). 
WESTERN TELEPHONE COI^TRUCTFON CO, 
440 Monadndck Block, Chicago. 
Largest Manufacturers of Telephones in the United States 



HELLO, CENTRAL! 

Do you use telephones? If so. we can give 
I you just what you want. Our specialty is Blake 
Transmitters. There is a •' best " in everything, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue. 
PHOENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New Tork. 



IWELL DRILLS 

awarded Higtiest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL, 



ALCO 



VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



Marine Vapor Engine Co., Jersey City, N. J. 




VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific Ariekican on the question of the speed of ice 
boats, demorstrating How and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
AMERICAN Supplement, No. t214. Price 10 cents. 
To be had at this office and from all newsdealers. 




PERFORATED 



METAL 




PEARL STflEWYORIfl 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO., 

217 E. Main Street, Louisville, Ky. 



FARIES TUBE CLEANER 



c-^ -/ NEVER GETS STUCK 

BUY THEM OF YOUR DEALER OR OF US. ' 
FARIES M'F'G CO., > 73-^ 
1054 I HERKIMER ST.. DECATUR.ILL. 



^^DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief . Safe, comfortable, ana invisible; no 
wire or string attachment ^^ rite for pamphlet. 
WILSON 1:AK OltlM |>1%NUK«. CO., 
Louisville Trust Co. Building, Louisville, Ky., 
t^" Mention this paper, and 1122 Broadway, New York 





?Su USE GRINDSTONES? 

If so, we can supply you. All sizes 
iiiouii(e<l and iiiiiiinnntiMi. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. B^" Ask for catalogue. 

The CLEVELAND STONE CO, 

2d Floor. WilsMre, Cleveland, 0. 



Busy Men and Women. 

who love outdoors and believe that proper recreation in recreation hours results in better 
work in working hours, will find their favorite outdoor pastime treated by a master hand 
inevery issue of . . . 

Quting. 

FEATURES which give OUTiNG first place in 
the hearts and front row on the bookshelves of 
every Athlete, Collegeman and Sportsman 

are : 

Cycling, Canoeing, 

Athletics, Rowingt 

Yachting, Hunting, 

Fishing, 
All Field Games, 
Amateur 

Photography, 
Adventure 

and 
Fiction, 




The Man 
of Affairs ... 



finds Outing an inexpen- 

give but effective tonic for the 

^^ ^overworked brain, and in reading" 

S^t^^p^its pages is able to dispel visions of 

^stocks, interests, percentages and 

^profits which cling too long after work- 

'^ing hours. 

The Student cherishes Outing as 

. '^a true friend and always jolly companion, and 

in its company passes many a pleasant moment be- 

,. tween study hours. To know all the pleasure that 

Outing brings each month from its inexhaustible ware- 

houses 

SEND 2 CENT STAMP FOR SPECIMEN. 



THE OUTING PUBLISHINQ COMPANY, 



OffiP-BREAKEBS 

0^00^,1 - / GREATER CAPACiir US/NCL£SS 

^t^s^^^^^'^m^ IRON WORKS °EP^T 

'i- -^^^iL^STi^Ci^ 550 ELSTONAVEXHICAGO. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Iqe Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. (5^4. Price 10 
cents. To be had at this oflice and of all newsdealers. 



GASOLINE 



ENGINES. 




\\i to 75 horse power. For Propelling Boats of all kinds. 
Cheapest Fuel, Absolute Safety, No Licensed Engineer, 

Simple Construction, Hundreds in Successful Use. 
B^" Write for illustrated catalogue. 

GLOBE GAS ENGINE CO., 
Merlon Avenue & 49th Street, Philadelphia, Pa. 




46 



OTTO 



99 



Over 45,000 Sold. 



CAS AND GASOLINE 

ENGINES. 

\i to 100 h. p. Can be used in 
cities or in country inde- 
pendent of gas works 
or gas machines. 

No Boiler, No Daugert 
No Engineer. 



The Otto Gas Engine Wks.,lDcorp'd, Philadelphia 



Ten years with best results, is the 
reason why the 

ni nC GASOLINE 
ULUO ENGINES 

take the lead and have so 
great a sale. 

11^" Send for Catalogue. 
P. F. OLDS Sc SON, 

Box 218, Laasine, Midi., U.S.A. 





BO YOUR OWN 
PRINTING 

^95. PR£SS foi\ 

cards, circulars, &Ct 
Press for printing 
a small paper S40t 



Save money! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KBLSEY & CO., 
Merldea. Conn. 



SPECIAL OFFER! 

DIGEST OF U. S. CYCLE PATENTS. 

The Publishers are closing out the remnant of 
the edition of cvcle publications at $35.00, the sub- 
scription price tor which was: Digest of U, S. Pat- 
ents of Cycles or Velocipedes with Attachments, 
1789-1891, 2 Vols, drawings and claims, 1503 pages, 
chronologically arranged under 72 sub-classes $50 00 

Cycle Monthly Cperpetuating the digest) years 
1892, '93 and '94. at $5.00 per annum 15 00 

Third Vol. or Lists of Patents and references by 

NUMBER, NAME and DATE CITED in the EXAMI- 
NATION of APPLICATIONS, 1789 to July, 1893 (con- 
tinued in the Index to the Cycle Monthly from 
July. 1893) 25 00 

Total $90 00 

Reduceil to ^35.00. _ ^ . 

By the use of these works expert examinations can be 
made with certainty and ease. 

These works are perpetuated by a Quarterly List of 
the Patents and References from January, 1895, at $3.00 
per annum for the United States and Canada, and $350 
for Europe. 

5,000 U. S. Patents for all characters of Cycles or 
Velocipedes with attachments are embraced in these 
publications, and at ten cents each would cost $50f).00. 
Address JAMES T. ALLEN, Compiler, 

Care of U. S. I'litent Office, Wiisbingrtoii, D. C. 



N. Y. CAMERA EXCHANGE 

50^ Saved on all makes of Cameras 

Headquarters for Buying, Sell- 
ing, and Exchanging Cameras or 
Lenses. Large assortment always 
on hand. Developing., printing, ' ' 

Photo supplies of every de- 
scription at lowest prices. 

1^° Send 2c. stamp for bar- = 
gain list. Address 
N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK. 





EMPIRE — ^ 

• BOILER CLEANER • 

COMPOUND 
We Don't Offer Gratuities, but our 

Circular will give you the information 

that will enable you to Snve Time, 

Trouble and Money. Tried,ap' 

proved, and being used hy the Largest 

Railways and Factories i/n the East. 

office: 
KembleBldg.,19 Whitehall St., N.Y. 

NOTES ON SOME SAPS AND SECRE- 

tions Used in Pharmacy.— By P. L. Simmons, F.L.S. An 
enumeration of the gums, resins, and oleo-resins used 
in pharmacy, witii tiieir characteristics and medical 
properties. Contained in Scientific American Sup- 
plement, Nos. 1026 and 10*27. Price 10 cents each. 
To be had at this office and from all newsdealers. 

ARMS & LEGS 

WITH RUBBER HANDS & FEET. 
The Most Natural, Comfortable and 

Durable. Over 16,000 in use. 
New Patents and Important Improve- 
ment. U. S. Gov't Manufacturer. 
Illustrated book of 430pagesand for- 
mula for measuring sent free. 
B^" See illustrated article in SCi. Am. 
of August 3. 1895. 

MARKS, 701 Broadway, NEW YORK CITY. 



PUMPS For Compressing 

OXYGEN & HYDROGEN 

GASES INTO CYLINDERS 

BY HAND POWER. PRICE $15.00 

SEND FOR CATALOGUE. N? 2 TO 

CHAS. BESEtER, 
218 CENTRE ST,. NEW YORK. 




^39 FIFTH AYBNUB* NBW YORK. 



UVDUnTIQM My original method *2. 100 pp pam- 
n 1 r n U l l O m phlet lOc. one on Personal Maenet- 
ism lOc. Dr. Anderson, S A 7, Masonic Temple, Chicago. 



© 1895 SCIENTIFIC AMERICAN, INC. 



November 2, 1895. J 



^tuniitit %mmtM. 



287 



Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & 



CO. 



Industrial Publishers, Booksellers & Importers 
SIO Walnut St.. Philadelphia. Pa.. U.S.A. 

iW Our New and Revised Catalogue o f Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world wbo will furnish his 
addrps«j. 



50,000 Sold BUKna*^ price 

in one year 




Peerless 
Kombi' 



Five Times Smaller than any Camera Made 

Pictures 3 times larger in proportion to size 

A perfect, practical Camera 

Boy or girl can use it 

Twenty-five pictures, one loading 

Size, 1^ X 2 inches; weight, 4 ounces 

Pictures are faultless 

Oarried easily as a pack of cards 



Send for Free 



i 



...Photograph 



showing sample of work, and hook "All About the £ 
Kombi. The Kombi is sold by dealers everywhere, V 
or sent postpaid (loaded for 25 pictures) on receipt of J 

price. 13, 00. Ths Kombi Camera Oo. * 

132-134 Lake Street, Chicago 



''RARV') sewing machine. 

DMil I A Child can Operate it. 

The " BAB Y " is a perfect little 
Sewing Machine, well made and 
warranted to do good sewing. It uses 
regular needles, making a chain 
stitch. Sent complete, in wood box, 
upon receipt of price, $!^..>0, 
charges prepaid by us. A large 
illustration showing exact size of 
this latest wonder, with a sample of 
its sewing, sent with our catalogue 
of 5,000 Tricks and Novelties, upon 
application. Fastened by 
Clamp furnished with each 




machine, but not shown in 
cut. 

PECK & SNYDER, 

132 Nassau St., New Yorl( 



Edison's Wonders 

for home amusement or exhibition purposes. 

The Phonograph and Kinetoscope 

Illustrated Catalogue Free. 

Ohio Phonograph Co., Cincinnati, 0, 



ROBERTJDOLE iiiSOn CO. 

EncmjERS S^MACHiniSTS. 
TRAn^^Sl%J4ACii iriERY 

MACHIltf MOULDED fARinC 

SPECIMFACILITIES Fj^RTHE. 

HEAVlESTfeCLASSOFWORK 

BALTIMORE, MD. 



T^E EAST RIVER GAS TUKNEL : 

Notes on the Construction of.— By W. I. A^ms, C.E. De- 
scription of the metnod of constructing the tunnel em- 
ployed by the Efist River Gas Company to permit of the 
extension of its mains into the city of New York. With 
3 illustrations. Contained in Scientific American 
Supplement, No. 10'-<53. Price 10 cents. To be had at 
this office and from ail newsdealers. 




Eclipse 

Cream Separators 

are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Separator on the 
market. ^^W" Agents Wanted. 

C. L. CHAPMAN SEPARATOR WORKS, 
1.ITTL.E FALiLS, N. Y. 




The Electric Candle 

for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. B^" Send 
for special circular. 

QUEEN <fc CO. (Incorporated), 
1010 Chestnut St., IMiiladelpliia. U. S. A. 



/iy tradeVmark.-^^ 



gAfpP^ 



\ f^i I ?\ f y^ JL When exposed 
1^ JL^ JLJ^ V^'^ ^ ^ 500 times quick 



A Revolution in Pho- 
tographic Printing. 

: posed to the same light, prints 

quicker than albumen. . . 

RinQQYnrMATT ^° ^^^^ ^^ rainy weather to interfere with your work. 

ULUUU I Ul If in III No dark rooms nor complicated manipulation. 

Developed and toned as fast as the printmg frames can beJiUed. A choice of tones more 

beautiful than can be produced on any other paper. Permanent prints. The greatest paper 

for hot or damp climates. [i5 cents in stamps brings two sample dozen cab's, developer 

and three sample prints. Nepern Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Nepera P O P, an insoluble gelatine paper 

MotiDfo Phomirol Pn Rembrandt, a Matt Printing-out Paper. 

Hcpcid UIICllllUcll UUi) Sole Manufacturers, MEPERA PARK, N. V. 



JOE-HOUSK AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific A merican Sup- 
plement, No. .)!». Price 10 cents. To be had at this 
office and from all newsdealers 



Gearhart's Family Knitter. 

^~ Knits a stocking heel and toe in ten min- 
utes. Knits everything required in the 
household from homespun or factory, 
wool or cotton yarns. Most practical 
knitter on the market. A child can ope- 
rate it. Strong, l>urable. Simple, 
Rnpid. Satisfaction guaranteed. 

f#" Agents Wanted. For particulars 
and sample work, address 

4 Stone Street, Clearfield, Pa. 




A Book of Tools 

Is not only a good thing for the man 
who buys Tools, but also for the man 
who uses them. It tells about the 
best kinds to have, and it tells where 
to buy them at right prices. Of 
course, it is a little one-sided, because 
it toots our own horn pretty loudly, 
but that doesn't matter as long as it 
does you some good. It is the most 
complete catalogue of Tools, large 
and small; Machinery, big and little, 
and Supplies of all kinds. It contains upward of 550 
pages, over 2,000 illustrations, and is sent, postpaid, to 
any address upon receipt of 25 cents in stamps. 

CHAS. A. STREUNGER & CO. 

DETROIT, MICH. 





ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS! 



MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, &POKE,WHEEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLE, NECK- YOKEL.SINGLEITREE 
HANDLES, BARREL- HOOP FACTORIES 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED. 




THE WATERLOO AND CITY ELEC- 

trical Underground Railway. Details of construction of 
a tunnel and railway to afford a means of rapid commu- 
nication between Waterloo station and the City of liOn- 
don. With 24 illustrations. Contained in Scientific 
AMERICAN Supplement. Noa. 10ti7 and lOtiS. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



'DIETZ" TUBULAR DRIVING LAMP. 

I IT is the only practicable nnd 
perfect driving lamp ever made. 
IT will not blow out. 
IT gives a clear white light. 
IT looks like a locomotive head 
' light. 
IT throws all the light straight 
ahead from 200 to 300 feet. 
' IT bums kerosene. 

i^" Sen d for BooTc. 

77 liaiebt Street, 

,New York* 



Engineers and Firemen gSt?S;S?S^t*2SS 

talnmg a list of questions asked by a board of examin- 
ing engineers. Stromberg Pub. CJo., St. liOuis, Mo. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
Ambuican supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



Save $8.00. 

SUITS and OVERCOATS 
TO MEASURE 

$10.00 

AND UPWARDS. 

Far superior to any that other 
tailors charge $18 to $20. We are 
enabled to save you this amount 
by buying the entire production 
of several woolen mills and 
saving the expenses of traveling 
men. Goods sent C. O. D., with 
privilege of examination and 
trying on l>efore youpuy for 
them. "We pay express 
churees. Write for our new 
fall and winter novelty catalogue 
with samples and fashion plate. 
AM sent free. 

Dept. 26, KRAMER & MAHLER, 
11M13-115-117 MonroeStMChicago 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL. MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 



1^" Send for late Catalogue "C." 



Branches: Chicago— New York. 




o 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn- & Co. receive 
special notice in the Scientilic Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO., 



New York, 361 BH»dway. 



o 




o 



Agents-Ladles or Gents, $75 

a week at borne, using or Belting 
Gray Platers^ or lakingorders for ua 
to plate. Plate gold, silver, oickel. 
copper, white metal, manufacture 
the materials and outfits, teach the 
art, only complete outfit, including 
trade secrets and formulas, lathe, 
wheels, tools, all materials for pre- 
paring, polishing, plating and fio- 
isbing, DO toys, small in traveling 
lease, large for shops, description, 
'prices, testimonials, samples free. 
Gray Ja Co., Plating Works, Oep't 16, Columbus, O. 




THE 'GROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 

Give perfect satisfaction when 
others fail. Used by nearly all United 
States Government Departments. 
Samples Free upon application. 
MITT AG & VOI.GER, 

Manufacturers for the Trade, 
Cor. FaTk& B.B. Aves., Pari: Bidge, 17. J. 



Merrill's Licvelins Insti'ument. 

An attachment to a common level. 
Has all essential requirements of ex- 
pensive leveling instruments. For 
Carpenters, Builders, Masons, etc. 
Price $6.00, express prepaid to any part 
of the U. S. B. G. Merrill, Oak Park, 111. 



Send 




for 
Cir's. 




OKI mil! 



At a recent test by the Solvay Process Co. of Syracuse, 
N. Y., of eleven different pipe coverings, 

OUR COVERING 

gave by far the best results, showing a saving in a 
year of over $158 on 60 feet of 8 in. pipe at 100 lbs. pressure. 
New York Fire Proof Covering Co., 121 Liberty St., N.Y. 




WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor m the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular, 
Backus Water iUotor Co., Newark. N.. I, .U.S.A. 



RUSTLESS COATINGS FOR IRON AND 

Steel. — Paints : of what composed, how destroyed, 
classification as true pigments and inert sub.^tances, 
adulterants, etc.— By M. P. Wood. The essentials of 
good paint. The characters that a paint should possess 
for the purpose of protecting structures from decay or 
corrosion. Natural and artificial asphalt coatings. Iron 
oxide paints. Ziuc and lead oxides. Carbon paints. 
Inert pigments. A very exhaustive and valuable paper. 
Contained in Scientific American Supplement, 
Nos. 1017, lOlS and 1019. Price 10 cents each. 
To be had at this office and from all newsdealers. 



ELECTRICITY, 




Mechanical and Architectural ^---^ t ffgaePB 

Drawing, Steam Engineering {Stationary^ y^^^l 
Marine, Locomotive) i Plumbing, Heating, Civil Engi- 
neering, Coal and Metal Mining, English Branches, 

^ TAUGHT BY MAIL. 

Twenty-seven Courses of Study. Sen d for free cir- 
cular. State subject you wish to study. 
The International Oorresnondence Schools. 
SCKANTON, PA. ^ 



Electrical fiLtll^Sl^f. Model Work. 

M. SANGER, 106 Liberty Street, New York. 



AnniUC CIGIIDCC accurately, without brain 
HUUiriU riUUnCO work. The ADDERdoes 

it. Price |& E B. BEACH, U William St, New York. 




inninnnmnimmnimiffifininitimnnmnnniic 
^ MONEY MADE! 

selling Beveridire's Automatic ^ 
Cooker. Best cooking utensil. Food :: 
csn't burn. No odor. Saves labor and ~ 
fuel. Fits any kind of stove. Agents S 
iK'aiited, either sex. <^ood Pay. ~ 
One agent sold 1730 in one town. *= 

— ——Write for terms.- — — " 

W.E.BeVEKIIIGe, Baltimore, Md. 3 

miiuiiiiiiimuiimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiifi 



HOW DID IT GAIN THE NAME OF- 



ICE 



MA t:HlNES. Corliss Engines. Hrewei's' 
and Bottlers' I>lachinery. The Vilter 
Mfo. Co., 899 Clinton Street, Milwaukee, Wis. 



TURBINE 



WATER WHFELS. 

Send for PamvMet. 
JAM£» l.KFFEI. A CO., 
t^prliisrlield. Ohio, V. ». A. 



W<»HTHKEY STAM- WORKS. 53 

Elm St Boston, Mass., have sold 8000 of his 
Patent 25-lb. Slow Feed Oat Mangers. Price 
SI. 60. Van Ness Co., 50 Warren St., N.Y. 



Rl-^lll PHIRF f"i',pse in tbe arts, Killing insects 



in Grain, Killing Rurrowing An- 



nC PARRflM l?'^!?' ^^9\ , M*^^^**it,^^*^^ ^X 



E. It. TA Y I. <»K, Cleveland, Ohio 



FERRIlitecojI^n"!;!? 



CAr.l e »* PRICES ON APPLICATION n,-r-rnr^,tn7*r^ 
EA&LE PAINT&VARNISH WORKS PITTSBURG Pa 



Uni/CI TICC T^AXie Novelty Co., Ltd., New Or- 

HUVbL I ICOi leans, La., buy and sell Patented 
Novelties. Correspondence with manufacturers and 
dealers solicited. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, m ELEVATORS 

PROVIDENCE, It. 1. 



DEAF: 



NESS & HEAD NOISES CURED 

by my Invisible Tubular Ear Cushions, Whispers he:irii. 
Warranted to help more cases than all similar devices 
ombined. Help ears as glasses doe yes. Sold byrppp 



F. Hiscox only , 853 Br'dway, N. Y. Send for book of proofs 



ARB0RUNDUM 



P- —JT ABRASIVE KNOWN, EMERY AND 
lAMOND Powder Substitute, In FLouFtr 
, OWDERrCRYSTALrWHEELrSLAB A.HON£ FORM. 

\CARB0RUNDUM Co. MQNONGAHELA CITY. PA. U.S.A. 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturing 
wrought iron into ornamental and sirtistic forms. With 
9 illustrations. Contained in Scientific American 
supplement. No. 1 Ot20. Price 10 cents. To be had 
at this office and from all newsdealers. 



■por a number of years the Seth Thomas Clock Co., 
"*- of Thomaston, Conn,, has done a good deal of work 
for Electrical Companies, and would be glad to Increase 
this line of business. They will make estimates for 
any article akin to Clock Work, for which A I11(H)ELi 
IS 1 TIRMSHEJ), and WHICH IS WANTED 
JN QLA^TITIES. Address SETH THOMAS 

CLOCK CO., 49 Maiden Lane, NEW YORK. 



pIRE BRICK PURPOSES. 



B^" Send for Prices and Catalogue. 



BROOKLYN FIRE BRICK WORKS. 

88 Van Dyke Street, BROOKLYN, N. Y. 



"T^he I^ight Running J)ensmore"? 

Because, in actual operation, owing to the compound leverage, the fingers in striking 
the keys Gradually, Instead of Suddenly, overcome the inertia of the typebars. 

. . . This principle is made exceedingly clear by illustrations in our free pamphlet. . . . 

Adopted by the U. S. War Department m 1893. Government contract renewed in 1894. Supplied Densmores to 

the Government Land Offices throughout the U. S. in 1895. First Densmore purchased by the Carnegie Steel Co. 

in 1892; they now own 33. DENS.UORE TYPEWRITER CO., 316 Broadway, New York, 



ARMSTRONG'S^ PIPE ^THREADING 

— AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, stocks and I>ies 
unirersaUu acknoivledged to be 
THE BEST. ^iW^Send for catalog. 
Aiinstron-' I>Ifg. Co., 

Bi-idgeport, Conn. 

THE SAN JOSE SCALK^Y PROF. C. 

V. Kiley. liife history of an insect which is now of great 
importance to the fruit growers of Maryland, with a 
discussion of the preventive measures that it is neces- 
sary to take against the pest. With 5 illustrations. Con- 
tained in Scientific American Supplement. Nos. 
lOlti and 1013. Price 10 cents each. To be had at 
this office and from all newsdealers. 




Watchman's Improved Time Betector 

~' with 12 or 34 Keys, with 

Safety Lock attach- 
ment. Patented 
18*5-6-7. "My inven- 
tions, and will sue 
all concerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U. S. for 
S.I), of N.Y. 
^ Send for circulars to 

B. IMHATTSEH. 206 Broadway, New York. P. O. Box 2875. 




^Architectural j^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the Architects' AND Bdildehs' Edition of the Sci- 
entific American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain draw- 
ings in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes 1 to 
18, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this office or from Booksellers and Newsdealers. 
Price, stitched in paper. $2.00 per volume. These vol- 
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per- 
manent value. Forwarded to any address. 

MUNN & CO., Publishers, 

361 Broadway, Neiir York. 
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YOUR LAST CHANCE! 

Positively Limited to December 24th. 

Never a^aln will there be another Special Offer made 011 this great Standard Dictionary 
and Kncyclopjedia of the World's Knowledge. We fully intended to advance t be price on OctoDerSlst, 
but thousands of people in all walks of life have requested an extension of time until Christtuas. After careful 
consideration, we have decided to continue our Special Offer until the above date. This is done simply and 
only as a means of advertising this wonderful !$f orehoiise of inforinati on. We do not expect to make money 
by this offer, as the very low price on extremely liberal terms little more than pays for paper, printing and bind- 
ing; but the tremendous amount of talk created will help to advertise this most modern and up-to-date home 
reference library. No advertisement can do the work justice; it is itsown most eloquent advocate. Recently 
adopted by the schools ot St. Louis, Mo., and many other cities, in preference to all other dictionaries and 
encyclopaeaias. It is equal to a college education. 

FOR A CHRISrriAS GIFT, NOTHING COULD BE BETTER. 

Your pastor, teacher, friend, parents, or your children will appreciate this great work beyond expression. It 
will last a lifetime and always give satisfaction. No business or professional man, teacher, student, mechanic, 
housewife or any other person who wishes to keep abreast of the times, or who is interested in the laudable 
enterprise of self -education, can afford to allow this rare opportunity to pass without careful investigation. 
Understand, this great work embodies all the features of a complete Dictionary and a thorough Encyclopaedia, 
The new and entirely up-to-the-times 

Encyclopaedic Dictionary 

is now offered all readers of this paper at the rate of Tc. per flay, in monthly payments of $'^.00 each, until 
the sum of SI H- 00 is paid. This is but little more than one-third the regular price. 

This greatest of all Dictionaries and Encyclopaedias was edited by such world-renowned scholars as 
Dr. ROBT. HUNTER, A.M., F.G.S., Professors HUXLEY, MORRIS, HERRTAGE, ESTOCLET, -WILLIAMS, etc., 

assisted by scores of other specialists in various branches of knowledge. 



^r-=7 



Don'i forget this 
special offer holds 
good only until 
Christmas Eve, at 
which time the 
price will be ad- 
vanced to $42 to 
$70 per set, and 
absolutely no de- 
viation from these 
prices will be 
made. It is not for 
sale in bookstores 
and can only be 
obtained from us 
or our authorized 
I representatives. 

OVER $750,000 REQUIRED TO PRODUCE THIS nAGNIFICENT SELF - EDUCATOR. 

It is a Complete Dictionary of the English language. Every word is exhaustively treated as to its 
origin, history, development, etymology, pronunciation and various meanings. 

It id a Thorough Encyclopseuia of anatomy, botany, chemistry, zbOlogy, geology, art, music, agricul- 
ture, physics, philosophy, mechanics, history, mythology, biblical knowledge, etc. 

It i!^ a Superb Library Bnoli, substantially bound, printed from new plates, in large, clear type, on heavy 
white paper, and illustrated with thousands of new pictures made especially for this work. 

It is better than all other dictionaries, because the latest edition of Worcester contains but 116,000 
words and 2,126 pages: the latest Webster contains but 140,000 words and 2,011 pages; the Standard contains but 
a little over 200,000 words and 2,318 pages, and even the Century contains but 225,000 words, and sells for $60 to 
»00. Encyclopaedias of various kinds sellfor|50 to $200. This great EN CYCLOFiEDlC DK^TIONARY, 
containing 5,357 pages, over 3,000 illustrations, bound in four handsome volumes, has over SSd^'VVlaaKla, fiO,Q0^ 
encyclopaBdic subjects, and is the accepted authority of the English language. 

Nine Opinions==Thousands More Equally Good. 




The above is an exact reproduction of THE ENCYCLOPEDIC DICTIONABT. 
Four massive volumes in a handsome case of polished wood. Weight about 40 lbs. 



The Encyclopaedic Dictionaries ordered for use in the 
public schools are giving excellent satisfaction. After 
an exhaustive examination of all the leading diction- 
aries, yours was selected in preference to any other. 
As an unabridged dictionary, your work leaves nothing 
to be desired; and the profusion of encyclopaedic mat- 
ter, terse, yet comprenensive, covering thousands of 
important topics, saves many a long search through the 
more cumbersome encyclopaedias.— Elmer E. Ijacey* 
Chairman Course of Study Com,^ St, Louis Board of 
Education. 

I have Webster, Worcester, and the Century, and for 
Encyclopaedias I have the Britannica and Appleton's. 
The Encyclopaedic Dictionary is a magnificent substi- 
tute for all of them.— J . H , A twood« Esq., Attorney- 
at-L.aw, Leavenworth, Kan. 



It is the greatest time-saver among all my books of 
reference. There is no other work of many times its 
size and cost that can for a moment compare with it.— 
Rev. S. W. miller, D. !>., Salts burg, Pa. 

In all respects a work that every student and home 
should possess.— Gov. Geo. T. Werta, of N. J. 

The Encyclopaedic Dictionary opens the dictionary 
war which may involve the Century, the Standard and 

til International.— New York World. 

It forms a perfect treasury of knowledge and serves 
the purposes of an encyclopaedia as well as a dictionary. 
Send five more sets.— Itev. Georue Patterson, 
D.D., New Glasgow, Nova Scotia. 

A marvel of condensation— a boon to every student.— 
Rev. tlliver Crane, D.D., liL.D., Boston. 



Extensive 1 n information, unimpeachable in accuracy. 
—Public lie dger, Philadelphia. 



Serves the purpose of a complete reference library.— 
ChriNtian Herald, New York. 

Books guaranteed as represented or money refunded if returned within ten days 

HOW TO GET THIS GREAT WORK ^Send $2 by post-office order, express order, or check, and the 
ent ire four handsome volumes wilibe forwarded. Every month thereafter send $2, in the same manner, until the 
sum of *16 is paid. Understand, the whole set of 4 volumes is sent when the first $2 is paid; thus you have the 
use of them while paying the balance, at the rate of 7 cents per day. All freight or express charges must be 
paid by purchaser. Any one wishing to pay cash for the complete set, may deduct 10 per cent, and send $14.40. 
This allowance is practically the cost of keeping the account if purchased on easy terms. We refer to any com- 
mercial agency or any bank in Philadelphia. B^- Mention this paper. 
Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage. Address 

SYNDICATE PUBLISHING COMPANY, 

237 So. Eighth St., Philadelphia, Pa. 



AGENTS WANTED 




Improvement the Order of the Age.' 



iThree New Model 



SmithPremierTypewriters 



^Nos. 2, 3 AND 4 



HAVE YOU EXAMINED THEM ? 

IMany Improvements Heretofore Overlool<ed by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 



At 5 Price 



Bicycles, Watcliea Guns, luggies Hnrness, 
Sowing MachmeE> Orgnns. PiinoB .-ale(",Tooift 

>cale8 of all v:Lrietiefl :ind lOOi; other articles. 
Li sts free . Chic a go Scale Co . , Chicago, il I . 



PRIESTMAN SAFETY OIL ENGINE 

*^ Phenomenally low in cost of operation."— FrankJin Inst. 

^*^*Itea^M Kerosene, not Gasoline 
NOR 

ENGINEER 

Economical, Simple, Safe, Au- 
tomatic. For Electric Ligbt- 
mg, Pumping, Mil ling, etc. 

PRIESTMAN & COMPANY, Inc. 

Front and Tasker Streets, - - l*Iiiladel|)liia 




. WE ARE BUILDING . . 



The Celebrated^ 



HORNSBY-AKROYD" 

^ OIL ENGINE 

The De LaVergne Refrigerating Machine Co. 

Foot E. 138th Street, NEW YORK. 



Wheel 
Time! 




thb TWMP" -WATCH B, JSUs 



Is Just what every wheelman needs. With 
holder complete, it costs but $3.00 . . . 
Fits handle or cross bar. Warranted in 
every particular. For sale by jeivelers only. 
Send for catalogue No. 60. ..... 

THE WATERBURY WATCH CO., 

WATERBURY, CONN. 



PNCIMPQ Rollers and Machine Tonln. N( 
L H u in L u ^ and Second-hand. Send stamp for pat 
'■''Machinery & Supplies.'''' W. P. Davis, Rochester, N. 



Free Catalog. Geo. R . Fuller, 
Box 2150, Rochester, N. Y. 



LIMBS 



Pocket 
• • • Kodak 




Button Does It, 
You Press It." 



Makes 
pictures 

large enough to be good for contact 
printing and good enough to enlarge 
to any reasonable si^e. 



Pocket Kodak, loaded for 12 pictures, 1^ x 2 in., 
Developiug and Printing Outfit, . . • . 



$5.00 
1.50 



EASTMAN KODAK CO., 

Sample photo and booklet DrkntrTTCTlJO ktV 

for two 2-cent stamps. ltUl-nii,piil#K, IM.X. 



There is hardly a USE OF POWER 



in Factory, Mill, Store, Office, 
Elevator, Creamery, or Shop— 
or on the Farm, the 

"CHARTER" 

is not now filling. It is also run- 
ning Boats, Well Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course it also uses Gas- 
oline. 



CHARTER GAS ENGINE CO., P. 0. Box 148, Sterling, III. 




you are going to buy a bicycle in 1896, examine 



• • 



THE • VICTOR 



• • 



It costs more to build than any other, and is of superior coBstructiofl. 
We use pounds of crucible steel where others use ounces. 

Overman Wheel Company, 

Makers of Victor Bicycles and Athletic Goods. 

BOSTON. NEW YORK. DETROIT. DENVER. I Pacific Coast: SAN FRANCISCO. LOS ANGELES. PORTLAND. 



W^.^^^V' C.H.BESLY& CO: 



WRITE FOR 
CATALOGUE 
'ANDAGENCY. 



CHICAGO, ILL.U.S.A.' 





THE 



GRIFFIN 
MILL 



The Only Perfect 
Pulverizer of all Re- 
fractory Substances. 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock ; i ^ to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend- 
ing on hardness of material to be pulverized and fineness of 
product. Grinds from 30 to 250 Mesh with equal facility. 

NO JOURNALS IN QRINDINQ CHAMBER. BALL RIGID ON SHAFT HAVINO DIRECT POSITIVE ACTION ON 
MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUAR- 
ANTEED IN EVERY RESPECT, BOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 
OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIF- 
FERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 

Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 



BRADIiEY PiriiV£RIZ£R 



▼ ▼ T T T T 



▼ ▼ ▼ ▼ ▼ 



CO., 92 



S TATE STREE T. BOSTON. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,560. granted 
to Emile Berliner Novem- 
ber 17, 1891, for a coniliined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
cr contact Telephones. 



' ie -r 



. I E^S P'S STE EU*^^" 

\J1-^ FOR TOOLSi SAWS ETC. 

WM JESSOP & SONS US 9l JOHN ST NEW YORK 



P»R|NTING"J°gC 
Machinery, Tools, ^\ I I ^H ^ I I ^^^« 
Inks and Type. \J\J III I ^^^ 

GOLDING & CO., 1 79 Ft. Hill Sq., Boston, Mass. 



PRINTIItfG IlffKS. 

The Scientific American is printed with CHAS, 
BNBU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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